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"Omnet re» create sunt divin® sapienti® ©t potenti® testes, diriti® felicitati* 
human®:—ex harum usu bonUcte Creatoris; ex pulohritudine sapientia Domini; 
ex oeoonomiA in eonflorvatione, proportion©, renovation©, potentia majestatis 
©luoet. liarum ltaque indagatio ab hominibus sibi relictia semper &atimata; 
& verb cruditis ct sapient ibus semper exculta ; male (loot is et barbaris semper 
ini mica fait" — Linnasus. 

“ Quel qu© Boit 1© priori pe de la vie animal©, il no faut qu'cmvrir lea yeux pour 
voir qu’dle ©et 1© chef-d’amvre de la Toute-puissance, et lo but auquol so rappor- 
tent touted scs opAratiotis.'’— Biujoknkk, Theonr (hi St/sthue Annual, l^eyden, 
1767 . 


.The sj Ivan powers 

Obey our summons; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous bran oho* at our feet ; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower com© not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Or rifted oak or cavern doep: tho Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks tho rippling tide: the frozen poles, 

Whore peril waits the bold adventurer’s trend, 

Tho burning sands of Borneo and Ouyonno, 

All, all to us unlock their secret Btores 
And pny their cheerful tribute. 

J. T A If l.o H, Sorwu'h , IS IS, 
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T .—Descriptions and Records of Bees.— LXVIII. 

By T. D. A. Cockerell, University of Colorado. 

Prosopis palavanica , sp. n. 

.—Length about 6 mm. 

Robust, black, head and thorax densely punctured, abdo¬ 
men shining ; head broad, clypeus high ; large triangular 
patch on clypeua, confluent with an apical band, lateral face- 
marks (but no supraclypcal mark), and narrow stripe on 
outer side of the short scape all yellow ; lateral face-marks 
filling 8pace between clypeua and eye, abruptly truncate 
above just below level of antennae, but sending a narrow 
band beyond, up along the orbital margin to about level of 
middle of front; labrum and mandibles black ; flagellum 
stout, subraomliform, very obscure brownish beneath; meso- 
thorax more coarsely punctured than front; tubercles (but 
not tegulae) with a yellow spot; aieaof metathorax coarsely 
irregularly wrinkled, the sinuses between the wrinkles 
shining; tegulap piceous. Wings greyish hyaliue, stigma 
and nervureB piceous ; first r. n. meeting first t.-c. ; second 
a.m. much broader than high (as in P . tagala, Ashtn.). Legs 
black, anterior tibiae broadly yellow in front, anterior tat si 
Ann « & Mag. N. Hist. tier, 8. VoU xvi. 1 
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obscurely reddish, the other tarsi dark reddish apicallv 
Abdomen shaped like that of a female, microscopically 
reticulate, atia with fine piliferous punctures, so that the 
surface does not appear smooth; stipites with long beauti¬ 
fully plumose hairs. 

Hat*. P. Princesa, Palawan (Baker coll. 3853). 

Pro9opis taclobano , sp. n. 

d .—Length about 4*5 mm. 

Rather slender, black; head and thorax dull, extremely 
densely and finely punctured; abdomen also very finely 
punctured, but somewhat shining; head large and round,* 
the face greatly narrowed below; clypeus and lateral face- 
marks (abruptly truncate just below antennae) chrome- 
yellow, but supraclypeal area black ; mandibles and labrum 
marked with yellow ; scape short, broadly yellow in front; 
flagellum extremely long and slender, not moniliforrn, 
obscure brownish beneath; a broadly interrupted band on 
prothorax, tubercles, and large spot on tegulie yellow; basal 
part of metathorax divided by ridges into four large areas, 
which are themselves finely reticulate, apically between the 
two midmost areas is a large pit. Wings greyish hyaline, 
stigma sepia ; first r. n. meeting first t.-c., second s.m. about 
as broad as high. Tibiae and tarsi rich yellow, anterior tibiae 
with a black mark behind, middle and hind tibiae each with 
a broad subapical black ring; stipites each with a pair of 
long stiff yellow bristles, which are hyaline and briefly 
fimbriate at the end. 

Hab. Tacloban, Leyte, Philippine Is. (Baker coll. 3665). 

The following table separates the Philippine species of 
Prosopis. These are hll distinct from those described by 
Fries© from Java:— 

Second s.m. about aa broad as high; clypeus of 

male entiiely yellow. taclobana, GUI. 

Second s.m. much broader (longer) than high ... 1. 

1, Olypeus all black; lateral face-marks triangular, 

bioadly truncate abo\e ; female ./ tagala, Ashm. 

Clypeus with a light spot or patch. 2. 

2. Atea of nietathorax coarsely wrinkled .! palavanica . Okll 

Area of metathorax rugulgse, without strong 

■cdptuw. Iwumica, Ckil. 

Trigona palavanica } sp. n. 

Worker.—Length about 5 mm. 

Black, without light markings on head, thorax, or legs, 
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bat ||it dorsal abdominal segment very bright orange* 
ferruginous, and ventral surface of abdomen apricot-colour ; 
bead broad, face grey-pruinose ; flagellum obscurely brown 
beneath, and insertion of antenna; light reddish; raeso- 
thorax dull, bordered anteriorly and posteriorly by a band of 
pale greyish-ochreous tomentum : pleura and sides of meta¬ 
thorax grey-pruinose. Wings brownish, stigma and nervures 
dark brown. Hind tibiae and basitarsi greatly expanded; 
hair on inner side of hind basitarsi dark fuscous, but sbiniug 
brilliant coppery red when seen from above. Apical segment 
of abdomen obscure reddish. 

Hub . P. Princesa, Palawan (Baker coll. 3839). 

Related to T. ventralis , Sm., but easily known by the 
bright red base of abdomen. It is quite distinct from the 
numerous Bornean species tabulated by Cameron. 

Meeotrichia philtppinensis, Srn., var. chlorim , v. n. 

? .—Length fully 21 mm., anterior wing 18 mm. 

Wings golden green ; thorax posteriorly yellow right 
across ; cheeks with a good deal of white hair. 

Hab . Los Bafios, Luzon, Philippine Is. {Baker , 2). 

This is much too large for the \ar. bilineata, Priese. 
Typical M . philippinensie ? was sent from Malinao, Tayabas 
(Bakery 3661) ; tins has the iridescence af wings rosy purple 
and the thorax posteriorly yellow only at sides. 

Xytocopa mirnetica, sp. n. 

<J.—Length 21 mm., anterior wing 22, width of abdo¬ 
men 10. 

* Black, with all the hair, including that on legs, black ; 
mandibles bidentate; labrum coarsely, confluently punc¬ 
tured, with a basal smooth shining band, which sends a 
linear process downward in the middle ; clypeus coarsely, 
confluently puuctured, with a slight median keel; band on 
upper border of clypeus, broader contiguous supracljpeal 
band, lateral facc-niarks (filling space between clypeus and 
eye, and broadly truncate above some distance above level of 
antennae), and spot on each side of anterior ocellus all ivory- 
colour; anteume black, flagellum (except first joint, which 
is shining black) brownish beneath, the segments except the 
last each with an obscure red spot ; third ante nual joint 
about as long as next three together. Wings very dark 
luscous, anterior wings shining bluish green, violet in region 
of marginal cell, yellowish green in subapical field, and 
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pinkish at apex. Abdomen strongly bat not densely 
punctared. 

Hab. P. Princcsa, Palawan (Baker coll. 8884). From the 
same locality comes a female Mexotrichia amauroptera 
(Xylucopa amauroptera , Perez) , Baker coll. 3835. 

I understand that the bees from other islands than Luzon 
wero not collected by Professor Baker personally, but by a 
collector in his employ. 

X. mimetica is superficially exactly like M. amauroptera , 
though there are important structural differences, not only 
in the thorax, but also in variation— e. g., the lower section 
of the basal ncrvure is much longer than in amauroptera. 

X. mimetica is closely allied to X. dimmilis, Lep., but 
without pale hair on thorax. The abdomen has none of the 
greenish colour of X. fatlax, Maidl, while the wings have 
not the brilliant green tints of X. auripennis, Lep. X. picti- 
pennie, Sm., from Java, is related, but much larger, with 
more brilliantly coloured wings. 

Anthophora sonata stanloni , Cockerell. 

Mt. Makiling, Luzon (Baker, 3815); Dapitan, Mindanao 
(Baker coll. 3844). 

Two males, quite alike. The male shows that this form is 
very close to A. korotonensis, Ckll., from Formosa, having 
the same general characters, including the structure of 
ventral segments of abdomen. The abdominal bands are a 
beautiful pearly green. 

Nomada mindanaonts, Cockerell. 

Two females from P. Princesa, Palawan (Baker coll. 8880). 

One is smaller than the other and has only two submar¬ 
ginal cells, the second t.-c. being absent ; it is apparently 
only a variation. The larger specimen is larger than the 
original type of the species. 

Halictus waterhousei, sp. n. 

$ (type").—Length 10 mm*., expanse llPS. 

Black, including legs and antennae ; head rather narrow, 
cheeks moderate ; front aud vertex with thin fulvous hair ; 
clypeus strongly and more or less confluently punctured, but 
shining between the punctures; front dull and rough ; 
thorax above, and at least on upper part of sides, clothed 
with fulvous hair (matted in the type, which has been 
in some liquid); mesothorax dull aud rough, with dense 
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small punctures; pleura striate; area of metathorax large, 
feebly wrinkled ; tegulaj rufo-testaceous. Wings strongly 
greyish, slightly orange-tinted basallv, anterior wings 
suffuscdly blackened at apex; stigma ferruginous ; first 
r. n. joining second s.m. near end ; outer r. n. and t.-c. 
slender; third s.m. much broader than second, third t.-c. 
with a single curve; femora with pale hair, but that on 
tibiie and tarsi nearly all black or dark fuscous, more or less 
whitish on inner side of hind b isitarsi; hind spur with only 
very minute short comb-like teeth. Abdomen shining black, 
with black hair, no bands or patches; hair on venter 
whitish, except apically ; first dorsal segment with scattered 
minute punctures, these in the submarginal region numerous 
though extremely small; second segment with minute 
punctures very sparse on disc. 

cf.—Length 10 mm., expanse 18. 

Like the female, but more slender; clypeus with a very 
large cream-coloured transverse patch, obtusely ungulate in 
middle above ; antennre very long, entirely black, flagellum 
strongly crenulate beneath ; area of metathorax much more 
coarsely sculptured, being thrown into coarse irregular 
wrinkles; first and second abdominal segments slightly 
glaucous (except depressed hind margins), finely and rather 
closely punctured all over. 

The differences in sculpture of metathorax and abdomen 
in the two sexes are surprising, but they seem to belong to 
the same species. 

Hah. Woodford, New South Wales, Jan. 1909 (G. A. 
Waterhouse ). Brit. Museum. The female taken Jau. 24, 
the male Jau. 31. 

Allied to //. music us, Ckll., but entirely distinct by the 
colour of the tegulae, the arrangement of hair on thorax, and 
sculpture of mesothorax and abdomen. The clypeus of 
H , rnusicus is more shining and less densely punctured. 

Halictus pavonellus , sp. n. 

? .—Length about 4*25 mm, * * 

Head small, nearly circular, dull dark blue-green, the 
clypeus mainly black ; bead and thorax with thin white 
hair ; antennre black, the flagellum ferruginous beneath 
toward apex ; mesothorax and scutellura dull, rich deep 
blue, rest of thorax very obscure blue-green, posterior trun¬ 
cation (which is well defined) bluer ; area of metathorax 
with fine longitudinal ridges and little cross ones between ; 
tegulw clear reddish, dark at base. Wings faintly dusky; 
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stigma short, rufo-piceous, nervures redder; outer t.-c. and 
Fill* almost wholly invisible, but the shadowy third s.ra. 
very high and short. Femora black}' the knees, tibife, and 
tarsi ferruginous, middle and hind tibiae suffused with dusky. 
Abdomen dark, with a strong tinge of blue-green or bluish, 
hind margins of segments piceous, first segment shining, the 
others duller; a curled scopa of white hair on abdominal 
venter. 

Microscopical characters:—Front Jineolate and punc¬ 
tured ; mesothorax minutely tessellate and with very minute 
punctures ; tegulse impunctate ; first abdominal segment 
with excessively minute punctures, the other segments feebly 
transversely striolate and with very minute piliferous punc¬ 
tures ; hind spur with two long blunt teeth. 

Hab . Jjribie Island, Queensland, Nov. 2, 1913 (H. 
Hacker). Queensland Mus 114. 

The following tabic separates it from its nearest rela¬ 
tives :— 

Stigma pale testaceous ,. .... Jioralis , Sm. 

Stigma dark iuwcous or rufo-fiiscous .1. 

1. Apical part of stigma abbreviated; mesothorax 

dark blue: smaller species ... pavonellu$ t Ckll. 

Stigma normal; mesothorax dark green: larger 

species. .. dampieri , Ckll. 


Halictus callaspisj sp. n. 

$ .—Length about 6’5 ram. 

Head and thorax with loose white hair, abundant at sides 
of thorax ; head broad, clypeus prominent, its basal margin 
little above level of lower ends of eves ; head olive-green, 
tinged with brassy about bases of antennal and on supra- 
clypeal area; clypeus shining peacock-green, its upper 
margin very narrowly purple; antenna black, flagellum 
obscurely reddish beneath toward apex ; mesothorax yel¬ 
lowish green, much brighter than head, granular but some¬ 
what glistening, not distinctly punctured; scutcllum more, 
^shining, pcacock-green; rest of thorax rather obscure olive- 
green ; area of metathorax very fiuely irregularly lineolate ; 
posterior truncation not sharply defined ; tegulw reddish. 
Wings hyaline, stigma amber-colour; outer r.n. and t.-c. 
almost obsolete; first r. u. meeting second t.-c. Femora 
dark olive-green ; knees more or less reddish ; tibiae and 
basitarsi piceous, with much white hair; small joints of tarsi 
dull ferruginous, Abdomen shining olive-green, without 
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conspicuous punctures, apical segment* with thin white Imir, 
but no hair-bauds or patches; venter of abdomen with a 
white pollen-collecting scopa. 

Microscopical characters:—Clypeus with sparse strong 
punctures; front strongly lineolate ; mesothorax minutely 
teasel late* with sparse very feeble punctures ; abdomen 
finely transversely lineolate, with only piliferous punctures ; 
hind spur with a large blunt tooth and a small rounded one. 

Hob . Bribie Island, Queensland, Nov. 2, 1913 (//. 
Hacker ). Queensland Mus. 109. 

The following table separates it from its allies 

Stigma amber-colour; area of meta- 

thorax very finely lineolate. callaspi *, Ckll. 

Stigma dark fuscous or rulb-fuscoua; 
area of motathnrax much more 
coarsely sculptured. 1. 

1. Mesothorax with conspicuous and 

numerous punctures . Jlinderiti, Ckll. 

Mosothorax with sparse very minute 

punctures ... behri transvolens, Ckll. 

Mesothorax with transverse plicae and 
no readily noticeable punctures .. 2. 

2. Smaller: mesothorax j olio wish green, calountlmim, Ckll. 

Larger: mesothorax bluish green .... calounrfrensisieucurus (Ckll.). 

The last was described as a variety of H. flindei'&i, but it is 
in reality a variety of //. culoundrtnsis, having the same 
type of mesothorax. 

Ilalietus rufotlnctus i sp. n. 

? .—Length 4-4 25 mm. 

Robust, with short broad-oval abdomen j'bead black, with 
short dull white hair; flagellum dull ferruginous beneath; 
mesothorax and scutellum ulivo-giwu, the mesothorax with 
a slight coppery shade on each side mesad of parapsidal 
groove (in var. a , the mesothorax is dark blue-green) ; rest 
of thorax black, the sides with rather copious white hair; 
mesothorax dullish, finely and closely punctured, disc of 
scutelium shining; area of metathorax large, irregularly 
eancellate; teguhe eastaneous, black at base. Wings 
byaliue; stigma pale amber-colour ; outer r, n. and t,-c. so 
faint as to be almost obsolete ; first r. n. reaching apical 
corner of second s.m. Legs black, with pale hair. Abdomen 
broad* dullish, first segment shining ; first segment black, 
second dark castaueous, with a black, band across the middle* 
third and fourth dark eastaneous, with a more or less Undent 
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transverse black band ; fifth black, with caudal riraa rufo- 
fulvorus ; hair of abdomen scanty, no bands or patches. 

Microscopical characters :—Pace with*fine plumose white 
hairs ; front minutely sculptured, with very fine punctures 
in grooves; disc of inesothorax lineolate and fiuely punc¬ 
tured ; basal part of tegulse with very fine piliferous punc¬ 
tures ; first abdominal segment and basal half of second very 
finely punctured ; apical half of second segme nt minutely 
transversely lineolate; hind spur with two large blunt teeth, 
and a low wave*like one beyond. 

Hab . Brisbane, Queensland, Oct. 8, 1912 ( H\ Hacker ). 
Queensl. Mus. 129. 

Related to //, inclinans , Sm., but quite distinct by colour 
of abdomen and legs. 


Halictus 8ubinclinan$ , sp. n. 

$ .—Length G*25 mm. 

Head broad, blai k ; mandibles dark reddish in middle; 
supraclypcal area and base of clypeus olive-green ; flagellum 
short and thick, bright ferruginous beneath except at base ; 
clypeus short, front dull aud granular ; mesotliorax dark 
green, dullish, fiuely but distinctly punctured ; scutellum 
rather more shining and more brassy ; rest of thorax black, 
pleura and sides of metathorax with dull white hair; area of 
metathorax large, poorly defined, rugulose, with very short 
plicae at sides basaljy ; posteiior truncation poorly defined ; 
tegulae rufcvfuscoua. Wings hyaline, stigma &mber*colour ; 
outer r. n. and t,-c. greatly weakened, first r. n. reaching 
base of third s,m* Legs black, the tarsi obscurely reddish. 
Abdomen broad, shining brownish black, very finely punc¬ 
tured, hind margins of segments slightly reddish; apical 
half with fine pale hair, but no bands or distinct patches. 

Microscopical characters:—Suptaclypeal area and base of 
clypeus with tessellate sculpture and fine scattered punctures; 
apical part of clypeus also te'sellate and punctate, but the 
surface more or less undulate and the punctures larger and 
fewer; front with the dense puucturcs tending to run into 
grooves; mesotliorax tpssellatc between the punctures; 
second abdominal segment sculptured like the apical two- 
thirds of first, basal part of first with much sparser punctures; 
tegulae impuuctate; hind spur cuived, with a single large 
broadly rounded (subtruncate) tooth and a low broad 
(wate-iike) one beyond. 
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Hah . Launceston, Tasmania, Feb. 15, 1914 (F. M. Littler , 
2568). 

Allied to /f. inclinans , Sm., but easily distinguished by 
the greater size, darker tcgulre, and dark legs. It appears 
to be the Tasmanian representative of H\ inclinans . 



Halictus ( Chloralictus) busckiellus , sp. n. 


? .—Length about 4 mm. 

Head and thorax dark green, abdomen black, hind margins 
of segments obscure reddish ; mandibles dark caataneous, 
black at base ; flagellum dull ferruginous beneath ; tegulae 
rufo-fuscous. Wings rather short, greyish hyaline, stigma 
dusky reddish. Legs black, tarsi reddish apically. Hair 
white, rather abundant on cheeks, pleura, and apical segments 
of abdomen. Head broad, its width 1-3 mm. ; clypeus not 
much produced, shining, sparsely punctured, the punctures 
on busal half smaller and closer than those on apical, and 
nearly all emitting hairs ; supraclypcal area minutely 
tcsscllttte, with extremely minute scattered piliferous punc¬ 
tures ; front very delicately roughened, with a microscopi¬ 
cally reticulate sculpture, the middle portion minutely punc¬ 
tured, the iutervals between the punctures crossed by lines; 
mesothorax dullish, minutely tessellate, with scattered 
extremely minute punctures ; tegulse impunctate; area of 
metathorax with a fine filc-like striation, the striae very 
oblique at sides ; abdomen shining, minutely transversely 
lineolate; first r. n. meeting second t.-c.; second s.m. small, 
third s.m. large and broad, nearly or quite twice as broad 
above as second ; hind spur with about three long teeth. 

Hab . Island of S. Domingo, West Indies, 7. 8. 03 {Aug. 
Busck). U.S. National Museum. 

Allied to the Cuban H\ parvus (Cresson), but the face is 
only thinly hairy, the tcgulac are darker, sculpture of front 
is different, mesothorax is duller, and scutellum is not 
polished. H. plumbous , Ashm., is readily separated from 
H. busckiellus by the narrower face and more strongly and 
closely punctured front ; H.jamaica , Ellis, is separated by 
the lighter tegulae, red knees, and mainly red tarsi, as well 
as the closely punctured sides of front. 
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II .—JSotes on the British Machilidee, t oith Descriptions oj 

Two new Species . By Anna J. Reilly, A.Ii.C.ScJ., 

Royal College of Science, Dublin. 

, [Plate® I.-V.] 

In Lubbock’s 1 Monograph of the CollembolaandThysanura , 
(1873) there are descriptions of Machilis polypoda and Mu- 
chilis maritima , only two species of the Machilid® being 
recognized in Great Britain at that period. Silvestii (1904) 
justified the establishment of the genus Petrobius by Leach 
(1809) for M. maritima by showing that Machilis has paiied 
processes (gonapophyses or paramera) on both the eighth and 
ninth abdominal segments in the male, while Petrobius has 
these structures on the ninth segment only, Veihoeff (1910) 
established the genus Ilalomachilis y characterizing it by the 
following structuial details:—apex of the mandible un¬ 
toothed, feeleis without scales except on the two basal seg¬ 
ments, tip of labial palp having many flattened sonsory 
spine**. These details piove this genus to be identical with 
Petrobius . 

Many species of Petrobius have since been recorded; 
Oudenums (1886) described a Dutch insect which he called 
Machilis maritima , and which agiees in many respects with 
the new species Peliobtus vectensis described in this papexy 
I am indebted to Mu R. S. Bagnall and Mr. E. Popple/ 
Berkhamstcd, for these specimens ot P . vectensis ; they weie 
collected near Shanklin, Isle of Wight. I am also indebted 
to Mr. P. A. Buxton, Trinity College, Cambudge, tor some 
specimens of this species which were collected by him at 
•St. Helen’s, Isle of Wight. 

The second species desenbed falls into a new genus of the 
Machihdae— Petromachihs . The specimens were collected 
in August 1911 at Wasdale Head, Cumberland, by Mr. J. W. 
Shoebotham, who sent them to Piof. G. H. Carpenter, Royal 
College of Science, Dublin, foi deBCiiption. Piof. Caipenter 
kincjly asked me to describe these and the Isle ot Wight 
insects mentioned above, giving me some help and instiuctiou 
in methods of piocedure. 

The genus Petromuchilis is intermediate between Machilis 
and Petrobius , agreeing with Machilis in having paired 
processes on both the eighth and ninth abdominal segments 
in the male, and with Petrobius in having no scales on the 
antennae exoept on the two basal segments, while it is inter¬ 
mediate between the two genera with regard to the mandible. 
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It may be distinguished from the other British genus of 
Machilidfle, Pronmachilis, Grassi, by the presence of two pairs 
of exseitile vesicles on the second to the fifth abdominal 
segments inclusive, Prcemachihs having not more than one 
pair of vesicles on any abdominal segment. 

Genus PetrObius, Leach (1809). 

Petrohius vectensis , sp. n. (Pis. I. & II.) 

Body-length 8 mm. (male). Feelers (incomplete) at least 
as long as the body ; tail-processes (incomplete) also at least 
as long as the body. Feelers, ceici, and tail-process white- 
ringed. Paiied ocelli dumbbell-shaped, less than a transverse 
diameter apart (PI. I. fig. 2). Mandible with blunt apex 
(Pi. I. figs. 3 & 4 <t). Maxilla with lacinia slightly shoiter 
than galea (PI. I. figs. C & 6 a). Palp having its six elongate 
segments with proportional lengths 6:8s 10 : 11 : 11 : 10. 
In the eighth abdominal segment of the male tho subcoxjo 
are produced into prominent rounded lobes (PI. IL fig. I). 
The ninth abdominal segment has the subcoxro produced into 
small pointed processes (PI. II. fig. 2). Gonapophyses not 
reaching quite to tips ot subcoxte. Penis projecting to about 
three-fouitbs length of styh t; stylets with long, acute, apical 
spines. In the eighth abdominal segment of female the 
fiubcoxtt are'produced into acute processes projecting to 
about \ length of stylet. Ovipositor of female nearly as long 
as the cerci, which are less than half the length of the 
incomplete tail-piocess. 

Loo. (1) Shanklin, Isle of Wight ; collected by Mr. E. 
Popple, Beikhamsted, May 1913. (2) St. Helen’s, Isle of 

Wight; collected by Mi. P. A. Buxton, Aug. 1912. 

This species agrees with P. brevisti/lis , Carpenter (1913). 
in having the mandible with blunt truncated apex, ana 
contrasts with P. marittmus , Leach (1809), the mandible of 
which is acute. It agrees in many of its characters with the 
Hutch insect which Oudemans designated Machihs maritima 
and described in his memoir (1886). Prof. G. H. Carpenter, 
in a paper on the “ Irish Species of Petrobius n (1913), 
referred to the latter insect, pointed out that it is ceitainly 
not the true marxtimus of Leach, and suggested P,oudemami 
as an appropriate name for it. Oudemans, in his drawings, 
figures the lacipia of the maxilla much longer than the 
galea; but in P. vectensis the lacinia is slightly shorter than 
the galea, agreeing with P. btevistyU *, Caipenter, while 
.the penultimate segment of the maxillary palp is not twice 
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as long as the apical (as in P. oudemansi), but in the pro¬ 
portion The gonapophyscg in the male do not reach the 
tips of the ninth abdominal subcoxee, in this respect being 
similar to those of P. oudemansi \ but the penis attains 
to about three-fourths the length of the ninth abdominal 
stylets. P. vectensis agieea with P* oudemansi and P. brevi - 
stylis in having prominent lobes on the subcoxa) of the 
eighth abdominal segment in the male. 

A synopsis of the prominent features of the four species of 
Petrobius mentioned in this paper is given below 

A. Eighth abdominal segment with sub¬ 
cox© not produced into prominent rounded 

lobes ... 

An Eighth abdominal segment S with sub- 
cox© produced into prominent rounded 
lobes. 

B. Htylots of ninth abdominsl segment <$ 
relatively short and thick, with \ery 
short blunt apical spines; gonapophyses 
reaching to tips of subcoxa. Penis 
very elongate, projecting beyoud the 
stylets.... 

Bi. Stylets of ninth abdominal segment 
relatively long and thin, with long acute 
apical spmes; gonapophysea not reaching 
to tips of subcox©. 

C. Subcox© of eighth abdominal segment 
5 not produced into long pointed 
processes. Penis in attaining only 
to half the length of the ninth abdo¬ 
minal stylets . 

[Carnenter (aw Machtlis mar Uinta , Oudemans). 
Ci. Subcox© of eighth abdominal segment 
2 produced into long pointed processes 
about J length of stylets. Penis in 

projecting to about} length of stylets. Petrobius vectensts, , sp. n. 

Genus Petbomachilis, nov. 

The antennse have scales only on the two basal segments 
(PI. Ill, fig. la). The. apex of the mandible is bluntly 
truncated and bears on its inner margin two minute blunt 
teeth (PI. III. figs. 3&4). The galea of the maxilla is 
jointed towaids the base (PI. III. fig. 6). One pair of 
exsertile vesicles is present on the first abdominal segment. 
The abdominal segments 2-5 bear each two pairs of exsertile 
vesicles (PI. IV. tigs. 2, 3, 4, & 5). The sixth and seventh 
abdominal segments each bear one pair of exsertjle vesicles. 
The seventh abdominal segment has the subcoxse produced 
into rounded lobes, much longer in the female than in the 
male (PI. IV. figs. 7 & 7a). 


(Loach. 

Petrobius marittmus, 


[Carpenter. 
Pett obius brevistylis, 


Petrobius oudemansi , 
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PetromachiHs longioorni8 } ap. n. (Pis# IIT. f IV., & V.) 

Length of the body 10 mm. (female). Feelers and tail- 
process much longer than the body. In segmentation of 
feelers the segments are arranged in groups of 12-14 (PI. III. 
fig. lb). The ocelli are dumbbell-shaped and about a quarter 
of a transverse diameter of an eye apai t. The median ocellus 
is semicircular in form, with straight anterior edge (PI. III. 
fig. 2). Maxilla with lacinia slightly shorter than galea 
(PI. III. figs. 6 & 6 a), Palp of maxilla having its six elon¬ 
gate segments with proportional lengths 6:6:6:tJ*5:7 5:5*5; 
antepenultimate segment markedly swollen dhtally (PI. 111. 
fig. 6). The last two segments of the maxillary palp present 
a tapering appearance. The abdominal segments 2-5 bear 
each two pairs of exsertile vesicles (PI. 1Y. figs. 2,3, 4, & 5). 
In the eighth and ninth abdominal segments of the female 
the processes of the ovipositor have fifty-two segments, each 
carrying one strong hair on outer margins, and each segment 
also bearing a whorl of smaller hairs. Gonapophyses on 
eighth abdominal segment of the male project from mid-line 
of subcoxffi to about £ length of stylets of that segment. In 
the ninth abdominal segment of the male the aubcoxm are 
produced into very small pointed processes; the gonapophyses 
do not reach the tips of the subcoxae, stylets long, relatively 
stout, and with acute apical spines ; penis short, only pro¬ 
jecting to £ length of stylets (PI. V. fig. 9 a). 

Loc . (1) Wasdale Head, Cumberland ; collected by 
Mr. J. W. Shoebotham, Aug. 1911. (2) Caldey Is., Pem¬ 

brokeshire, South Wales; collected by Mr. P. A. Buxton, 
June 1914. 

In forwarding bis specimens, Mr. Shoebotham mentioned 
that he found them beneath the top stones of a wall around 
Wasdale Head House, close to the upper end of Wastwater 
and the foot of Scafell. The locality of Mr. Buxton's speci¬ 
mens (Oaldey Island, off* South Wales) suggests that this 
species may be widely distributed in the remoter parts ol 
Great Britain. 
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EXPLANATION OF THE PLATES. 

Plate I. 

* 

Structural details of Pet robins vectensis* 

Fit;. 1. Lateral (right) view of insect, $. x 12. 

Fig* 2. Diagram snowing shapes and positions of compound eyes (*), 
lateral ocelli (<>), and median ocellus (wo). X 80. 

Fig. 3. Right mandible of female, hinder aspect, c, condyle; a, apex; 
m, molar area. X 02. 

Fig. 4. Terminal region of same mandible, a, apex; m, molar area. 
X 124. 

Fig . 3. Left maxillula, hinder aspect. I, lacinia; g, galea; p, palp. 
X 124. 

Fig. 6 . Right maxilla of female, liindor aspect, c, cardo; st, stipes; 
l, lacinia , g, galea ; p , pulp. X 02. 

Fig. 6 a. Ilend of lacinia of same maxilla, showing apex (a), “brush” ( b), 
» and acute processes (c and d ). X 280 
Fig. 7. Labium of female, m, submentum; /, ruentum; p , palp. 
X 62. 

Fig. 7 a. Sensory spines from apex of labium, x 280. 


Plate II. 

Structural details of Petrobius vectensis (continued). 

Fig. 1. Eighth abdominal segment, <$, ventral aspect, sc, subco\A; 
st, stylet; 0 , sternum. X 40. 

Fig. 2 . Ninth abdominal segment, ventral aspect, sc, subcoxa; 

g , gonapophysis; p, penis ; st, stylet, x 40. 

Fig. 3. Fifth abdominal segment, ventral aspect, a, sternum; 

sc, subcoxa; ve, exsertilo vesicles; it, stylet; w, muscles. 

X 40. 

Fig. 4. Eighth abdominal segment, 5 , ventral aspect, sc, subcoxa; 

st, stylet; o, process of ovipositor, x 40. 

Fig. 5. Ninth aMoininnl segment, $, ventral aspect, sc, subcoxa; 
st, stylet; o, process of ovipositor, X 40. 

Plate III. 

Structural details of Petromachilis longicomis. 

jpfo. 1. Lateral view of insect, (body-length 10 mm.), x Gw 

Jb \ g . 1 A. Two basal segments of antenna. X 62. 

jp \g. 1 b. Segments from about middle of antenna, showing grouping, 

ftO * 
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Fig, 8. Right mandible of female, hinder aspect, a, apex; m, molar 
area; 6, condyle, x 02. 

Fig. 4. Terminal region of the same mandible, showing blunt teeth at 
apex (a). x 280. 

Fig. 5. Left maxillula, inner view, showing teeth on inner side of 
lacinia (/.). g, galea, x 121. 

Fig. 6. Right maxilla of female, hinder aspect* c , cardo; st, stipes; 
/, lacinia j g, galea ; p , palp, x 62. 

Fig. 0 a. Head of lacinia showing apex (a), u brush ” (b), and acute pro¬ 
cesses (o and d). X 280. 

Fig. 7. Labium of female, showing submentum («?) and mentum (/). 
p , palp. X 62. 

Fig.7 k. Sensory spines from apex of labium, x 280. 


Plate IV. 

Structural details of Petromachilis Imgicomis (continued). 

* 

Fig. 1. First abdominal segment, $>, ventral aspect, s, sternum; sc, 
subcoxa; vs, exsertile vesicle, x 02. 

Fig. 2. Second abdominal segment, J, ventral aspect, showing two 
pairs of exsertile vesicles (ve). s, sternum; sc, subcoxa; 
st, stylet, x 62. 

Fig. 3. Thiid abdominal segment, y, ventral aspect. *, sternum; 
so, subcoxa; st, stylet; ve, exsertile vesicles. X 62. 

Fig. 4. Fourth abdominal segment, ?, ventral aspect, s, sternum; 
so, subcoxa , st, stylet; vo, exsertile vesicles, x 62. 

Fig. 5. Fifth abdominal segment, y, ventral aspect, s, sternum; 
80 , subcoxa ; st, et) let; ve, exsertile vesicles. X 62. 

Fig . 0. Sixth abdominal segment, $>, ventral aspect, s, sternum; 

so, subcoxa; st, Btylet; one pair of exsertile vesicles (w), 
X 62. 

Fig . 7. Seventh abdominal segment, J, ventral aspect, showing sub- 
coxflo (sc) produced into prominent rounded lobes, s, ster¬ 
num ; st, 8t)let; one pair of exsenilo vesicles (vo). x 62. 

Fig.7 A. Seventh abdominal segment, ventral aspect, s, sternum ; 

so, subcoxa; st, stylet; one pair of exsertile vesicles (ix?). 
X 62. 


Plate V. 

Structural details of Petromachilis Umgicomis (continued). 

Ftg. 8. Eighth abdominal segment, J, ventral aspect, sc, subcoxa; 
. st, stylet; o, process of ovipositor, x 62. 

Fig. 8 a. Eighth abdominal segment, J (immature), ventral aspect 
s, sternum; sc, subcoxa; st, stylet; g, gonapophysis. 
X 124. 

Fig . 9. Ninth abdominal segment, $, ventral aspect, sc, subcoxa; 

st, stylet; o, process of ovipositor, x 62. 

Fig.tok. Ninth abdominal segment, vential aspect, sc, subcoxa; 
st, stylet; g, gonapophysis; p, penis. X 62, 
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lll.-rNotes on the Tabanidee of the Australian Region. 

By Gertruds Ricardo. 

Acanthocera, Macquart. 

Hint. Nat. Dipt, i d. 209 (18U4); Loew, Dipt. Sudftfrik. p. 31 (1800); 
Scbiner, Reise Novara, p 95 (1866); Ricardo, Ann. & Mag. Nat. 
Hist. (7) xiv. p. 362 (1904). 

Acanthocera australis , $ , sp. n. 

Type (female) and another female from Kuranda, N. 
Queensland, in German Eut. Museum. 

This species bears a strong general resemblance to 
Acanthocera longicornis , F., especially in the markings of 
the wings, and, no doubt, belongs to this genus, though, un¬ 
fortunately, the third joint of the antenna is destroyed in 
both specimens. As all the kuown species of the genus, 
about seven in number, come from South America, this is 
the first record of the genus in Australia. 

A reddish-brown species with two grey or white-haired 
stripes on abdomen at base. Antennae und legs yellowish. 
Wings dark brown, with the posterior border from apex to 
anal cell and a few spots clear. 

Length 14 mm. 

Face shining reddish brown, in the centre raised as a 
large tubercle; ebeeks black with bluish-grey tonlentum. 
Beard composed of sparse brown hairs. Proboscis short, 
stout. Palpi nearly as long, black, stout at base, endiug iu 
a fine point, with black pubescence. Antennae reddish 
yellow, the first joint two and a half times as long as the 
second joint, both with a few short black hairs, situated on 
a reddish tubercle forming the subcallus. Forehead parallel, 
about five times as long as it is broad, blackish, with gny 
tomentum ; the frontal callus shining black, tuberculous, 
pear-shaped, reaching the eyes, and ending in a short point. 
Eyes (when moistened) show two bright green stripes^ 
forming a loop on the middle of the eye, not quite reaching 
thq border, the first one starting from the base of the sub- 
callus and the second one just beyond it; they are about 
£ mm. in width each. 

Thorax mahogany-red with two narrow grey tomentose 
stripes. Scutel/um same colour. Abdomen long and narrow, 
the same colour on the two basal segments, the remaining 
segments becoming darker, the posterior borders of the first 
two segments bordered with white hairs on a grey tomentose 
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grcrund-colour; dorsum otherwise appears devoid of pubes¬ 
cence i underside the same, a little darker* Legs mahogany- 
brown, the fore femora and the tibi© dull reddish ftellow ; 
the tarsi the same, becoming darker on their apical joints. 
Wings dark brown, with clear streaks in the base of the 
marginal cell, in the upper part of the submarginal cell, in 
the two basal cells, and in the discal cell, and smaller ones 
in the anal aud fifth posterior cells, but more marked than 
thesc 4 is one clear spot in the base of the first basal cell and 
one clear spot in the apices of each basal cell ; all the 
posterior border of wing from the apex to the anal cell is 
clear, the brown colouring continuing in a straight line to 
the fork of the third vein and then forming a straight line 
across the top of the discal cell to the apex of the anal cell, 
the axillary angle beyond is clear. 

Species of Tabanus from New Zealand . 

Mr. Arthur White informs rac that the fauna of New 
Zealand has little or no relationship with that of Australia. 

Very few species of the genus have been recorded from 
these islands, aud the material in the Brit. Mus. Coll, is 
very scanty. 

Hutton, in Trans. New Zealand Inst. i. p. 11, 1900, gives 
a list of eight species which arc now reduced to six as 
follows :— 

Tabanus sordidus , Wlk., 

Tabanus transversus, Wlk., 

Tabanus oplus , Wlk., 

Tabanus sarpa, Wlk., 

7aba?ius bratnankii , Norvicki, 

Tabanus viridis , Hutton, 

and Tabanus truncatus , Wlk., which is not a synonym of 
Tabanus sarpa , Wlk., as Hutton states in his list. 

His species, T. viridis , is unknown to me, as is T. brat- 
nankii , though I have studied the fairly full description by 
the author, who says the prevailing colour is isabellinc, the 
eyes hairy, the forehead of female narrow and parallel, with 
a small yellowish-coloured frontal callus, antennae reddish, 
the last joint black, the legs red with black femora, abdomen 
dark brown with an uninterrupted median stiipe, and 
angles and sides of segments leather-yellowish in colour; the 
length is given as 13-14 mm., aud the locality Queensland, 
T* transversus was included in the species from Australia 
by an oversight in my paper in Ann. & Mag. Nat. Hist. (8) 
Ann * (6 Mag . N . Hist. >Scr. 8. Vol . xvi, 2 
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xiv< p. 800 (1914), T. sordidus and T. transversus belong 4 to 
Group VII., T* truncatM to Group IX*, and T. sarpa and 
T. opMs to the, -subgeous Therigplectes, or hairy-eyed 
Group XL 

Tabanus sordidus , Walker, List Dipt. v. p. 256 (1854). 

Type (female) from New Zealand {presented by Col 
Bolton ). 

A'species bearing some resemblance to Tabanus ' lati- 
cattosus , Ricardo, but distinguished by the wider forehead 
and square frontal callus, and by the black broad stripe 
on the abdomen reaching the apex. Antennae incomplete. 
Legs blackish. 

Length 17 mm. 

Face blackish with grey tomentum and long pale yellow 
hairs. Beard more yellow in colour. Palpi reddish yellow 
with black pubescence, large and stout, ending in an obtuse 
point, almost the same width throughout. Antenna incom¬ 
plete, the first two joints dull reddish with black hairs. 
Eyes bare. Forehead broad, about four times as long as it 
is broad anteriorly, covered with yellowish-grey tomentum ; 
frontal callus blackish brown, almost square, and nearly 
touching the eyes ; the lineal extension spindle-shaped, on 
the vertex appears a small black callus with what appear 
very like three small ocelli, but the species is a genuine 
Tabanus . Thorax black, denuded. Walker describes it as 
having three hoary stripes, sides with pale yellow hairs, and 
black hairs above the wings. Scutellum black. Abdomen 
tawny,’ the same colour aa the first segment, almost wholly 
black, the three following segments each with a large 
blackish square spot not quite reaching the posterior border 
of segment, the last three segments almost wholly black ; 
pubescence on dorsum black; underside tawny black at the 
extreme apex only. Legs blackish, incomplete, Walker says 
the posterior tibiae are tawny. Wings grey, tinged with 
brown on fore bolder and along all the veins 5 no appendix ; 
veins brown. 

Tabanus trvncatus, ?, Walker,in Newman, Zoologist, viii. 
Appendix l\x. (1851), et List Dipt, v., Suppl. i. pp. 265, 
" 451 (1854) ; 11 Hutton, Cat. New Z. Diptera, &c, 20 
(1881), et Trans. New Z. Inst. p. 18 (1900). 

Meiomyut maoriorum, d > -Bigot, Mt ! m. Soo. Zool.Fr. v. p. 021 (1892): 
Ricardo, Ann. & Mag. Nat. Iliet. (7) viii. p. 297 (1901). 

Type (female) from New Zealand (Col. Bolton) and other*; 
also a female from Wellington in the Cockayne Coll. Type 
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A small blackish species with a median stripe of grey 
triangular spots 6n the abdomen. Forehead in female broad. 
Palpi reddish yellow, cylindrical. 

Length (males) from 7-8 mm. 

Length (females) from 7-10 mm. 

Female . Face covered with ashy-grey tomentum and with 
black hairs. Beard white. Palpt yellowish covered with 
thick black pubescence, almost the same width throughout, 
ending in an obtuse point. Antenna blackish, the first two 
joints paler with black hairs; the third joint with a small 
tooth represented by an angle in the middle of the fiist 
division. Forehead same colour as face, with black hairs ; 
narrower at vertex, about twice as long as it is broad 
anteriorly; frontal callus brown, small, nearly square, with 
a short lineal extension, far from the borders of the eyes, 
which are bare. Thorax blackish, wifh two grey tomentose 
stripes ; shoulders also grey, some oppressed fulvous pubes¬ 
cence on dorsum and a few longer black hairs. Scutellum 
blackish covered with grey tomentum. Abdomen blackish, 
the triangular spots present on the second, third, and fourth 
segments, largest on the second segment, the segmentations 
grey tomentose, the pubescence on the spots pale fulvous, 
elsewhere chiefly black ; underside w’ith grey tomentose 
bands. Legs reddish yellow, the femora reddish brown, 
some fulvous pubescence on the middle and hind tibise, else¬ 
where chiefly black. Wtngs clear, with yellowish-black 
veins ; no appendix ; all posterior cells widely open. 

Male is identical. Palpi with long black hairs. Face 
with thick black pubescence, some black bans present on the 
subcallus and between the eyes reaching to the vertex. 
Byes with the upper facets only a little larger than those of 
lower part of eyes ; in undenuded specimens the pubescence 
on abaotnen is thick, and a distinct triangular spot is picseut 
on the fifth segment. 

Bigot’s type, as published by me in 1900, is identical with 
the male specimens of this species, but Tabanus sarpa } 
Walker, is not identical, as affirmed by Prof. Ilutton, who 
no doubt had uot seen the types. 

Tabanus oplus , Walker, List Dipt. i. p. 175 (1848) [sine 

descr.j; Newman, Zoologist, viii. Appendix lxx. (1850), 

/ etList Dipt, v., Suppl, i. p. 255 (1854). 

Tabanus gravis, Ilutton, Trans. NewZ. Inst, xxxui. p. 13 (1901). 

Male (type) from New Zealand (preserved by Dr. A . 
' 2 * 
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Sinclair) and other males from New Zealand (Col. Bolton 
and II. Clark). One male from Wellington in the Cockayne 
Coll. One female from New Zealand [Col. Bolton ). Two 
females from Wellington in the Cockayne Coll. 

A small species with a reddish-yellow abdomen marked 
with median black spots. Antennae slender, the first two 
joints yellowish, the third black. Palpi and legs yellow. 

Length (male type) 10 £ mm., others 12-13. 

Female (type) 10J-12 ram. 

( 3 s . Face covered with yellowish-grey tomentum and with 
short brown hair on cheeks, centre of face depressed. 
Palpi pale yellow, the second joint with black hairs and 
long white hairs at the apex. Beard white, thick. Antenna 
reddish yellow, the third only so at its extreme base, then 
blackish; the first two joints with thick black pubescence, 
the third joint slender, with a distinct tooth or angle, on 
which a few hairs are anparent. Eyes with short sparse 
pubescence, the large facets only cover about half the 
surface of the eye, and are not much larger than the others 
they do not quite reach the hind border. 

Thorax raw umber, covered with rather dense pale 
pubescence; hairs on shoulders and at sides dark and longer; 
breast with thick white pubescence. Scutellum identical. 
Abdomen amber-brown; the black spot on the first segment 
yery small, on the second one oblong, almost attaining the 
width of segment, those on the next two segments more 
square as also on the remaining segments; in some of the 
males the apex is almost entirely blackish 5 all segmenta¬ 
tions rather paler ; pubescence on dorsum short, black, 
becoming longer at the apex and at sides ; underside paler. 
Legs pale amber-brown, with long pale hairs on the coxae 
and femora and underside of tibiae, elsewhere black, in some 
of the males the femora are blackish or reddish brown on 
their basal halves. Wings large, clear, pale yellow on the 
costal border ; stigma pale yellow ; veins yellow, those on 
the fore border black and stouter. 

? . Identical, hairs on face and antennas not so numerous. 
Palpi slender, ending in a long point, yellow ; the first joint 
with long yellowish hairs, the second joint with black 
pubescence, two-thirds the length of proboscis. Forehead 
slightly narrower at vertex, about five times at long as it is 
wide anteriorly; the frontal callus pale yellow or brown, 
small, with a lineal extension. Abdomen with less pubescence. 
In the females from Wellington the black median stripe is 
not very distinct, and in all the females it is narrower and 
composed of ill-defined narrow spots forming a stripe, the 
apex not darker. 
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' Tabanus sarpa , ? , Walker, List Dipt. i. p. 175 (1818),etv. 

Suppl. i. p. 255 (1851). 

Tabanus impar , $>, Walker, Newman, Zoologist, viii. Appendix Ixxi. 

(1850), et List Dipt, v,, Suppl. i. p. 25C (1854). 

Female (type) from New Zealand, 41-99 (Pelerin ), and 
another 97, 86 (II. Clark), also from New Zealand. Male 
(type of impar) from New Zealand. 

A moderate-sized blackish species with well-marked grey 
median spots on abdomen. Forehead with a large triangular 
dark callus. Legs and antenme blackish. 

Length 14-15 mm. (females). * 

Hind tibiae with spurs! 

? . Face covered with ashy-coloured toraentum and white 
and brown hairs. Beard thick, white. Palpi small, reddish 
yellow, with grey tomeutum and black pubescence, ending 
m a point. Proboscis rather long for a Tabanus species, 
probably 3 mm. Antennae with the first two joints reddish 
yellow aud with black hairs, the third black, with a distinct 
tooth; shape of antennae normal. Forehead a little narrower 
at vertex, about four times as long as it is broad autciiorly; 
the large callus almost reaching the border of eyes, with a 
short lineal extension, or, rather, ending m a short point, in 
the other female it is more drawn out; colour same as face. 
Eyes with short but thick pubescence. Thorax blackish 
brown, with four narrow grey tomentose stripes, the median 
ones broken off at the middle suture, with two spots ou 
posterior border almost connecting with them; shoulders 
reddish with black hairs ; pubescence on thprax appressed 
and pale, with some black hairs. Scutellum same colour as 
thorax, with a grey outer border fringed with long black 
hairs. Abdomen blackish, the four grey median spots on 
the second and following segments very distinct; fore 
borders of second segment also grey tomeutose; pubescence 
black, on spots white; underside with grey tomentum. 
Legs blackish, tibiae reddish brown, some white pubescence 
on femora and on tibne, elsewhere black. The hind tibiae 
have two distinct spurs, but as no ocelli are present and the 
shape of antennae, forehead, and palpi is very similar to 
species of Tabanus , it seems inadvisable to create a new 
genus for it at present. Wings clear; veins aud stigma 
brown. 

<£. Is identical, but the abdomen much more fulvous, 
leaving the central part black. Eyes appear to have tho 
facets all equal, or if any larger ones are present thty are 
not very noticeable. 
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The genus Pangonia in sensu stricto is only represented 
in Australia by two or three species, all ddubtful. 

The other three subgenera are fairly well represented, 
Corizoneura having the smallest number of species. The 
material in the Brit. Mus. Coll, does not increase very 
largely, which is a disadvantage, as many of Walker’s type# 
are old and worn. 

For a list of the Australian species of Pangoninae/see 
Ricqrdo, Ann. & Mag. Nat. Hist. (7) v. p. 112 (1900). To 
Erephopsis species therein named, E. maculipennis , Macq., 
E. novagutnemis, Ricardo, and E. bancrofti, Austen, must ue 
added. 

To Diatomineura species add D. ruficornis, Macq., D. hir/i• 
ceps , Nowicki, D. ricardui, Hutton, and J). dives, Macq. 
(Corizoneura). 

From Corizonem a species delete C. angusta, Macq., 
C. trichocera and C. rubiginosa, Bigot, belonging to other 
genera. C. alternans anti C. sulcifrons, Macq,, are probably 
South African species, see Austen, ‘ Blood-sucking Flies/ 
p. 53 (1909), which with synonyms reduces tho old species 
of Corizoneura from Australia to seven. * 

Pangonia, Mtfeq. 

Subgenus Lrephopsis, Rond. 

Erephopsis gibbula, ? , Walker, List Dipt. i. p. ] 40 (1848); 
Ricardo, Atm. & Mag. Nat. llist. (7) v. pp. 112, 117 
(1900). 

Jirephopeis vcrtebiatu, Bigot, M&n, Soc, Zool. de France, v. p. 618 
(1892). 

Jjuitomenetira cornea, Bigot,/, c. 

The type came from West Australia, Bigot’s two types 
from Austialia. The identity of the latter types is self- 
evident at a glance—it is difficult to understand how the 
author made the mistake 1 

It is a small species, at once distinguished by the'unusual 
shape of the second joint of the palpi, which is shorter than 
the first one, short and broad, spoon-shaped, reddish in 
colour; the first joint yellower, with long whitish hairs 
below, the second joint with short black pubescence. Face 
is very protuberant, reddish with black hairs. Beard yellow. 
Antenna reddish. Forehead a third wider anteriorly, reddish 
covered with ashy-gicy tomentum. Ocelli present. Eyes 
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hairy. Thorax chestnut-brown with four distinct grey 
tomentosc stripes, some whitish hairs at base of wings. 
Abdomen appears*- blackish brown, covered with ashy-grey 
tomentnm which leaves a median stripe of the ground-colour 
' ’free; pubescence short, black. Lege reddish, posterior ones 
brown. Wings clear, reddish yellow, the first posterior cell 
closed. 

Length of E. vertebrata 9| mm., <?f D. cornea 11 mm. 

Erephopsie trieobr, Walker, List Dipt. i. p. 189 (1848) j 
Ricardo, Ann. & Mag. Nat. Hist. (17) v. pp. 112-117 
(1900). 

* Type (female) from Perth, West Australia (G. Clifton), 
4i7, 109; and another female from Kelrascott, West 
Australia (Dr. J. Cleland). 

One female front South Perth, W. Australia (Grant 
Watson , per Janson), in Mr. Wainwright’s Coll. 

This small species may be at once recognized by the dark 
spots on the wings , one round one at the base of fork of 
third vein and another at apex of discal cell; there are also 
dark blotches on the cross-veins and the fore border is 
brown. Forehead parallel, covered with ashy-grey tomen- 
tuin and with an indistinct reddish-brown callus. Antenna 
and legs reddish. Abdomen blackish with testaceous seg¬ 
mentations. 

Erephopsis aureohirta, ? , Ricardo, Ann & Mag. Nat. Hist. 
(7) v. pp. 112, 116, pt. i. fig. 10 (1900). 

A series of females in Mr. Wainwriglit’s Coll, from 
Herberton and Kuranda, Queensland (F. P. Dodd). 

The forehead in this species is almost half as wide again 
anteriorly as it is at vertex, Covered with yellowish-brown 
tomentum and with some short black hairs; frontal callus 
indistinct, small, pear-shaped, reddish or brown, when de¬ 
nuded a long dark stripe is visible. 

Length oftheso females 14-16 mm. 

E. mbculipennis, Macq., from east coast of New Holland, 
mdst be nearly allied to this species, but the description 
speaks of the legs being chiefly reddish ; the wings have an 
appendix, and white hairs are present on the sides of most 
of the segments; the length given is 14 mm., aud black 
median spots are' said to be present on the first two 
segments. 
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Erephopsis gemina, ? , Walker, List Dipt, i. p. 138 (1848), 
[Pangonia] ; Ricardo, Ann. & Mag. Nat. Hist. (7) v. 
pp. 112, 117 (1900). 

Pangoma teitaceomaculata, , Macq. Dipt. Exot., Suppl. iv. p. 825 

(1849). 

Type (female) from Perth, W. Australia (G. Clifton), 47, 
109; another female from Australia (purchased, Argent, 
50. 1. 7) j two females from Perth \H. IV. J. Turner), 
93.198;’one female from Sydney, New South Wales 
(purchased, Lambert, 47. 73), all in Brit. Mus. Coll. Two 
females from South Peith (Grant Watson, per Jqnson), in 
Mr. Wainwriglit’s Coll. P. testaceomaculata, male (type), ift 
the Vcrrall Coll. 

2. A reddish-brown species with reddish legs, black 
antcume, short stout palpi, very hairy face and forehead, 
the latter broad. Wings with the posterior cell closed or 
very narrow, the cross-veins slightly clouded. 

Length 15 mm. (type), others 12-15 mm. 

Face reddish, covered with grey tomeutum and with 
long brownish hairs, some white ones intermixed, face 
slightly convex, cheeks with ashy-grey tomentum. Beard 
yellowish white. Proboscis over 4 mm. long. Palpi i the 
second joint orange-rufous with black pubescence, broad, 
short, and stout, ending in a short point. Antenna blackish, 
the first two joints with some gtey tomentum and many 
long black hairs on their upper and lower sides. Eyes with 
very distinct pubescence. Forehead reddish, with some grey 
tomentum and black pubescence, with a tubercle of the 
same colour representing the frontal callus, quite a third 
broader anteriorly than at vertex. Thorax blackish brown, 
with two lineal grey tomentose stripes on the anterior half 
of the dorsum ouly, sides with whitish loug hairs reaching 
the scutellum; black on the shoulders, some long black 
hairs on the dorsum of thorax and on scutellum. Abdomen 
reddish on the first three segments; a transverse median 
black spot on tho first sogment, on the second an almost 
square black median spot, the third black on its anterior 
border, the remaining segments bluckish, their posterior 
borders reddish or slaty grey, with traces of median whitish¬ 
haired small spots on the apical segments ; pubescence on 
dorsum black, at sides chiefly white mixed with some black 
hairs towards the apex; underside more largely reddish 
with white pubescence. Legs reddish with black pubes- 
ceuce. Wings clear, slightly yellow at base and fore 

Knrilf»r. 
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#. 1$ identical# Palpi appear very much the same shape, 
btri.smaller, as in the female; the dirty condition of the 
type makes it difficult to describe them more fully. The 
white-haired spots on abdomen are very distinct on nearly 
every segment, the reddish-yellow colour is more pre¬ 
dominant, the third segment being entirely so, with the 
exception of a black spot like that on the second segment. 

Length li mm. 

Erephopsis contigua 9 ?, Walker, List Dipt. i. p. 138 (1818) 
[Pangonia ] ; Ricardo, Ann. & Mag. Nat. Hist. (7) v. 
pp. 113, 116 (1900). 

Type (female) from Australia and another from New 
South Wales in Brit. Mas. Coll. 

A series of females and males in Mr. Wainwright’s Coll., 
from Kuranda, Queensland (F. P. Dodd). 

, A species with the markings on the wings very similar to 
lIHosc of E. aureohirta, Ricardo, but at once distinguished 
by its smaller size and wholly yellowish legs. 

Length of these specimens in Mr. Wainwright's Coll.: 
females 12J-13 mm.; males 11-12 mm. Proboscis 2Jmm. 

$ . Face protuberant, shining in centre, reddish yellow 
with grey tomentum, divided from cheeks by a deep furrow. 
Palpi orange-rufous, the first joint yellow, the second joint 
large and wide, conea\e, tapering to a short point, fringed 
with black hairs. Beard yellowish white. Antenna orange 
rufous, the first two joints yellow, with some black hairs, 
which are loug on the second joint. Forehead almost half 
as wide again anteriorly as it is at vertex ; reddish, with 
grey tomentum; when denuded a callus extending to a 
stripe is visible, the callus being spindle-shaped. Thorax 
reddish brown, with black pubescence ; hairs on shoulders 
black, then yellowish, reaching to base of thorax; dorsum 
with some grey tomentum. Scutellum identical. Abdomen 
ferruginous, the first two segments yellowish with irregular 
small black spots ; pubescence on dorsum black. Legs pale 
yellow, the tarsi a little darker ; pubescence black. Wings 
with a fore border and apex and two dark bands brown—in 
fact, the whole wing may be described as brown, having the 
middle of the first posterior and the greater part of the 
discal cell clear; both the basal cells, with the exception of 
their bases and apices, clear, also the anal cell clear, and 
beyond the brown fades away, leaving the axillary angle 
almost wholly clear; no appendix is present, the first 
posterior cell is closed at border. 
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<J, la similar, facets of eves almost t uniform in sice. 
Palpi as large as those of the female, more hairy. Abdomen 
almost wholly yellow on the three first segments, with thick 
black pubescence at the sides, mixed with some yellow hairs 
at apex. Wings with the first posterior cell just open at 
border or closed. 

Walker, in Suppl. v. p. 139 (1854), makes this species a 
synonym of Pangonia fuliginoaa, Bois, from New Guinea, 
but, judging from the description of this last species, he was 
probably m error. 

Erephopaia guttata , Donovan, Gener. Illustr. Ent. i, Hym. ot 
Dipt. (1805) j Wied. Auss. zweifl. Ins. i, p. 194 (1830) 
[Tabanua] ; Guinn, Voyage de la ‘ Coquille,’ Zool. ii. 
p. 289, pi. xx. fig. 10 (1830) [ Tabanus] ; Ricardo, Ann. 
& Mag. Nat. Ilist. (7) v. pp. 112, 114 (1900)j Froggatt, 
Science Bull. New South Wales, m. p. 5 (1911) 
[Pangonia], 

Pangonia matgai Uifttra, Wied. Aues rweifl Ins i. p 88 (1880); 
Maui Dipt Exot Suppl iii. p 8 (1847), Willietou, Kane Uiuv. 
Quart lu p. 191 (1895) 

Pangonia albonotata, Mocq Dipt. Exot, Suppl v. p 40 (1850). 

Males and females from Sydney, Brisbane, and Queens¬ 
land in Bnt. Mus. Coll. , 

One female in Mr. French’* Coll, from Dandenong Ranges, 
Victoria. 

" Macquart's species in the Verrall Coll, is identical. A 
large black species marked with median white abdominal 
spots and with white hairs on sides of thorax. 

Erephopais media, Walker, List Dipt. l. p. 142 (1848) 
[Pangonia] ; Ricardo, Ann. & Mag. Nat. Hist. (7) v. 
pp. 112, 111 (1900). 

Pangonia limbinervu, Macq Dipt. Exot., Suppl. v. p. 41 (1855). 

Macquart’s type in the Verrall Coll, is identical with this 
species. 4 

Erephopaia cinerea, ? , sp. n. 

Type (female) and another from Swan River, W. Australia 
(G. C. Shorfudge), 1906, 293, m Brit. MusT Cbll. 

A small black species, allied to E. macroporum , Macq., id. 
the shading of the wings. Antennae, palpi, and legs blackish. 
Length 10 mm. Proboscis 2 mm. 

Face reddish brown,, convex in the centre, with some long 
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dark hairs on the cheeks. Beard dirty white. Palpi small, 
the second joint shorter than the first joint, broad and con¬ 
cave, ending in a short fine point with long dfark hairs below. 
Antenna blackish, the first two joints with long black hairs. 
Forehead same colour as face, a little wider anteriorly, about 
five times as long as it is broad, with dark thick pubescence. 
Eyes very hairy. Thorax, scvtellum , and abdomen blackish, 
the thorax with three distinct grey tomentose stripes. Lege 
uniformly blackish brown, and witli black pubescence, even 
on the cox». Wings grey, more intense in colour in the 
cells, the first posterior cell closed far from the border; 
stigma large, brown ; veins brown. 

Diatomineura aurifua, Donovan, Gen. lllustr. Ent. Ilym. et 
Dipt. (1805) f Tabanuri] ; Wied. Auss. zweifl. Ins. i. 
p. 191 (1848) [ Pangonia ] ; Ricardo, Ann. & Mag. Nat. 
Hi"t. (7) v, pp. 112 , 119 (1900) ; Froggatt, Science 
, Bull. New South Wales, iii. p. 5 (1911) [Pangonia]. 
Pangonia solida, Walker, List Dipt, i. p. 141 (1848). 

Females from Syfney, New South Wales, or Moreton 
Bay, Queensland; from Port Stephen, New South Wales, 
and Tasmania in Brit. Mus. Coll. Two males and three 
females from Dandcnong Ranges, Victoria, in Mr. French's 
Coll. 

Diatomineura jachoniensis, Gu&rin, Voyage do la ‘ Coquille,’ 
ii. pt. 2, p. 289 (1830) ; Atlas, Ins. pi. xx. 3 ; Ricardo, 
Ann. & Mag. Nat. Hist. (7) v. pp. 113, 118 (1900). 

One female from Melbourne ( Braby ), 53 ,55 in Brit. Mus. 
Coll. 

Two females from Queensland in Mr. French’s Coll. 

These females appear to belong to this species, judging' 
from the original description, 
i* Guerin gives the length as 17 ram. 

A stout species with orange-rufous antenna , palpi, and legs. 
Abdomen mahogany-red with black markings and very 
narrow golden-haired segmentations, chiefly confined to the 
middle of the posterior segments. The wings are large, grey, 
with the first posterior cell slightly narrowed at the border ; 
no appendix. The thorax is blackish brown, with tufts of 
yellow hairs at sides and base of wings. The palpi are long, 
almost half the length of the proboscis, the second joint 
wid# and concave at base, ending in a long slender point. 
Forehead parallel, covered with yellowish-grey tomontum'and 
with an obscure ill-defined frontal callus. Beard yellow. 
Length of these females 14-16 mm. Proboscis 1 J mm* 
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Diatomineura clavata , $ , Macq. Dipt.ExQfc. i. p. 105 (1838) 
[Pangonia] ; Ricardo, Ann. & Mag. Nat. Hist. (7) v. 
p. 113 (1900J. 

One female from Victoria (R. Baketvell ), 59. 24 in Brit. 
Mus. Coll. Two females from Dandenong Ranges, Victoria, 
in Mr. French's Coll. One of these latter was identified 
with the type in Paris by the kindness of M. Surcouf, to 
whom I sent it for comparison. 

The following particulars may be added to the original 
description of the type (a male) :— 

Face reddish brown, convex, with grey tomentum and 
fairly long black hairs bordered by some white ones, the 
cheeks covered with ashy-grey tomentum aud with black 
pubescence. Forehead brownish, with grey tomentum and 
black pubescence. Palpi large, concave on the upper side 
for more than the apical half, with black pubescence. An¬ 
tenna dull red, the first two joints covered with grey 
tomentum, with black hairs ; hind part of head with white 
liairs, at vertex black. Heard yellowidi white. Pubescence 
of dorsum of thorax black, at sides ana at base of wings and 
posteriorly white, scutellum bordered with white hairs. The 
white spots mentioned by Macquart as on sides of segments 
of abdomen are tufts of white hairs at the sides with black 
hairs above them, the pubescence on dorsum black; the 
white dorsal spots arc indicated on the second, third, and 
fourth segments; the first segment and anterior border oE 
second arc obscurely reddish, the rest of the abdomen 
bluish black. Pubescence of legs black. 

Length 14 mm. 

Diatomineura brevirostris, Macquart, Dipt. Exot., Suppl. iv. 

& 326 (1842) [Pangonia] ; Ricardo, Ann. & Mag. Nat. 
ist. (7) v. p. 113 (1900). 

A series of females from Mackay, Queensland (G. Turner ), 
94.61 ; from Brisbane (//. Tryon)^ 1907, 285; from Bur- 
pengary, Queensland (Dr. T. L . Bancroft ), 1901, 93 ; from 
Kuranda, Queensland ( I)odd)y 1914, 281 in Brit. Mus. Coll, 
Three females from Herbciton, Queensland, 3000-4000 ft. 
(F. P. Dodd), Dec. 1910, in Mr. Wainwright's Coll. 
Macquart’s description is as follows:— 

Black. Abdomen red at base. Ocelli hairy. Antennse 
aud legs red. Wings with no appendix ; first posterior cell 
open. Length 8 mm,, $ . Related to Pangonia ruficomis 
(from Tasmania). Proboscis 2 mm. long, with large terminal 
lips. Beaid yellowish white. Face and anterior part of 
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forehead tawny, with sparse white tomentum; posterior part 
of forehead black, with brown tomentum ; callus indistinct; 
ocelli present. Antennae bright tawny. Eyes with white 
pubescence, short and indistinct. Thorax (denuded) shining 
black; a testaceous stripe above the base of wings, with 
traces of white hairs ; sides testaceous, with whitish tomen- 
tum. Abdomen (denuded), first segment testaceous, second 
blackish, with the sides and the posterior border testaceous, 
the others shining black; underside brown, changing to 
white, segmentations white. Tarsi brown. Wings at base 
and on fore border a little reddish; stigma yellow. From 
the east coast of New Holland. Museum.” 

This must be very nearly related to D . ruJicornis y Macq , 
if not the same ; the type of the latter is in the Lille Museum, 
or was some years ago. 

A small reddish-brown species, with yellowish-white tufts 
of hairs at sides of thorax and base of wings. Frontal callus 
small, often very indistinct. Antennas and legs reddish 
yellow. 

Length 9-10 mm. * 

Face reddish yellow,' covered with grey tomentum, and 
with short black pubescence, centre convex, divided from 
the cheeks by a deep furrow. Beard yellowish. Palpi 
orange-rufous, wide at base, ending in a long fine point, 
with a few black hairs very similar to those of D . ttstacea y 
Macq., from which species it may he distinguished by its 
smaller size and darker colouring and tuft-like hairs on 
thorax. Autemia same as those of D. testacea . Forehead 
parallel, about four times as long as it is broad, reddish 
brown, with grey tomentum, which is most noticeable ante¬ 
riorly ; posteriorly the forehead is darker; frontal callus 
appears as a small round black spot, or, if denuded, as pear- 
shaped. Eyes with distinct dark pubescence* Thorax 
mummv-browu, with yellowish-grey tomentum, often ap¬ 
pearing as three narrow stripes ; shoulders with dark hairs, 
sides from thence to scutellum with thick yellowish tufts of 
hairs, Scutellum same as thorax, with some short dark 
pubescence. Abdomen same colour as thorax, but reddish on 
sides of first two segments and on posterior borders of the 
others, with whitish- or yellowish-haired median spots from 
the first or third segment to apex, and fringes of short 
yellow hairs on the posterior boruers of the fifth apd sixth 
segments at least; underside covered with yellowish-grey 
tomentum. Legs uniformly reddish yellow. Wings clear, 
yellowish at base and ou fore border ; veins reddish yellow ; 
no appendix present; first posterior cell widely open. 
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Diatomineura viotacea, Macquart, Dipt. Exot., Suppt. iv. 
p. 826, pi u. fig. 8 (1849) [ Pangoma ]. 

Two females from Kuranda, N. Queensland (F. P. Dodd). 
Presented by F. II. Taylor (1911). In But. Mus. Coll. 

Three females from Cairns, N. Queensland, 1907. 

One male (type) from Herberton, m German Ent. Museum 
Coll. 

The type was described as from Tasmania. Macquart’s 
description does not altogether suit these specimens, as he 
makes no mention of the lighter colour of legs, only alluding 
to the knees as a little testaceous, and his figure of the head 
allows the palpi as slender, whereas in these they are very 
bread, However, I have little doubt they are this species. 
It is just possible that the locality specified may be incorrect, 
as Mr. A. White wntes to me that in his three years’ col¬ 
lecting in Tasmania be has only come across three species 
of Pangoma, and this is not one of them. 

A small metallic.blue species with bright reddish-yellow 
antennae and palpi. 

Length 8 mm. 

$ . Fare dark, with some grey tomentum and with black 
pubescence. Beard blackish (Macquart speaks of it as 
tawny). Proboscis 2 mm. long. Palpi short, reddish 
yellow, the second joint bioad, ending in an obtuse point, 
the upper edge curved. Antenna reddish yellow, the first 
two joints yellowish, with black hairs. Eyes hany. lore- 
head parallel, about five times as long as it is broad, covered 
with grey tomentum and some short dark hairs j frontal 
callus small, oblong, not reaching eyes, with a lineal exten¬ 
sion. Ocelli present. Thorax, snitellum, and abdomen blue, 
metallic, slnuing, some traces of grey tomentum on ^the 
thorax and also on the underside of abdomen. Legs blackish, 
all the tibia and tarsi a dull yellowish in the specimens 
from Cairns and Herberton. Wings large, extending far 
beyond the abdomen, clear ; stigma yellowish ; veins 
brownish; first posterior coll open, but slightly narrowed at 
border. 

. Is similar, the black hairs on the face are very long 
and thick, and also numerous on the first two joints of 
antenn®. Palpi yellow, with thick black pubescence. Legs 
blackish, the pulvilli very much larger than ip female, with 
abnormal bright yellow prolongations four or more in, 
number. 
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Diatomineura teitacea, ? , Macq. Dipt. Exot. i. p. 103 (1838) 
[Paiigonia] ; Ricardo, Ann. & Mag. Nat. Hist. (7) v. 
* p. 113 (1900;. 

This species and the two following new species, D. mon- 
tana and D. infiata , are all nearly related, with abdomen 
almost wholly reddish yellow ; wings clear, with no appendix. 
Antennae and legs yellow. The species may all be recog¬ 
nized by the different form of the palpi in each. 

Macqnart’s type is probably lost. The following is his 
description:— 

“Testaceous. Antennae red. Eyes hairy. Legs red. 
Wings with no appendix ; the first posterior cell half open. 
Length 12 mm., ? . Proboscis black, 3 mm. long, a little 
8tout, with the terminal lips swollen. Palpi tawny, of the 
usual form. Face not protuberant, yellowish grey. Fore¬ 
head brownish tawny, with no callus. Antennso bright 
tawny. Ocelli present. Thorax tawny, with brow n stripes j 
sides with yellowish-grey hairs. Abdomen testaceous red, 
unicolorous; underside a light yellowish grey, a little 
greenish. Legs tawny. Wings greyish, at base yellowish; 
the second submargmal cell with no appendix; the first 
posterior cell half open.” 

Ono male and one female in Brit. Mus. Coll, from Ku- 
randa, Queensland (F. P. Dodd), 1911,281. Two females 
in tlermau Ent. Museum from Caims, Queensland, and 
Kuranda, Queensland (F. P. Dodd), Sept. 1910. 

A male and female in Mr. Wainwright’s Coll, also from 
Kuranda by the same collector. 

The palpi are long and slender, more than half the length 
of the prolxiscis, wide on the basal half, with the upper 
border curved, but ending in a fairly long fine point, orange- 
rufdps in colour, with scattered, black, short pubescence. 
Face covered with yellowish-grey tomentum, in the centre 
raised a little beneath the autenuffi, on the lower half more 
ooncave thau convex, separated from the checks by a deep 
farrow; some long dark hairs are visible on the sides of the 
centre of face and yellowish hairs on the lower part of 
cheeks ; the beard is also yellowish white. 

Antenna orange-rufous, the first two joints pale yellow, 
with black hairs. ForeAead parallel, about five times as long 
as it is broad, with no distinct callus, but owiDg to denuda¬ 
tion a central black line is often visible ; colouring is a shade 
darker than the face, with some short black hairs. Eyet 
hairy. Thorax reddish brown, covered jrith yellowish-grey 
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tomentum and appressed fulvous hairs; shoulders honey- 
yellow, with long brownish hairs; breast with grey tomentura 
and long whitish hairs. Scutellum same as thorax. Abdo¬ 
men amber-brown, paler at the base and darker towards the 
apex, often with indistinct brownish-red markings ; pubes¬ 
cence on dorsum and at sides not noticeable, being very 
short and black on the dorsum and at the stdes, only longer 
towards the apex ; underside as described by Macquart. 
I-ags uniformly yellowish, with black pubescence. Wings 
clear yellow at base and on fore border ; in most of the 
specimens the first posterior cell is a little narrowed at 
border. 

Length from 12 mm. ; length of proboscis 2 mm. 

c?. Face not raised so much beneath the antennm, hairs 
rather longer and thick; palpi conical, with short black 
pubescence. Eyes with large facets taking up two-thirds of 
the surface, starting from the base of subcallus and reaching 
the vertex. Wings yellowish on the fore border and at base. 

Diatomineura plana, Walker, List Dipt. i. p. 144 (1848); 

Ann. & Mag. Nat. Hist. (7) v. pp. 113, 118 (1900). 

Diatomineura mgrieamu, Bigot, Mtm. Soc. Zool. de France, v. p. 614 

(1892). 

Type (female) from Australia in Brit. Mus. Coll. 

Bigot’s type, from Australia, in poor preservation. 

A medium-sized blackish species, with ashy-grey tomentnrn 
on face and forehead. Antennas and palpi reddish yellow. 
Abdomen with all segmentations yellow- or white-haired. 

Length 12 mm. 

Face very protuberant, tomentum on lower part yellowish 
grey; dark hairs on central protuberant face, cheeks almost 
bare. Beard yellowish white, thick. Palpi reddish yoUow, 
the second joint broad at base, tapering to a long point. 
Antenna with the first two joints blackish, covered with grey 
tomentum, and with black hairs. Forehead parallel, with 
fairly thick black pubescence ; no callus visible. Eyes with 
pubescence thickest on the lower half, reddish, with some 
white hairs. Thorax blackish, covered with appressed fulvous 
hairs and longer black ones towards the sides, longer white 
hairs on anterior part of dorsum-; two indistinct stripes are 
visible, with grey tomentum; shoulders reddish, with dark 
hairs, sides with tuft-like yellowish-white hairs continued to 
base of scutellum, which has also a fringe of shorter hairs 
On its posterior border. Abdomen blackish brown, the pale- 
coloured hairs on segmentations nearly a third of the width 
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of the sfcgmdnt, median spots probably veil, developed in 
fresh specimens ; underside greyish yellow, with short white 
pubescence. Lege blackish, the tibue reddish, pubescence ^ 
black; fore coxae with very thick yellowish-white hairs; all ’ 
femora with some pale pubescence. Wings clear, the first * 
posterior cell slightly narrowed at border ; veins reddish 
yellow at base and on fore ^border, darker at apex ; stigma 
yellowish; no appendix. 

Bigot’s type is in such bad condition, it is difficult to 
distinguish any pubescence on the eyes, and the wings have 
an appendix; the first posterior cell is also rather narrower 
at border. In spite of these differences, it is so like the 
Walker type in shape of forehead and face, and is so exactly 
Similar in the abdomen, that there is little doubt of its being 
identical with D. plana. 

Diatondneura crassa, Walker, List Dipt. i. p. 144 0848); 
Ricardo, Ann. & Mag. Nat. Hist. (7) v. pp. 113, 120 
(1900). 

Pmgonia aur ala, Macq. Dipt. Exot. i. p. 104, pi. xr fig. 1 (1838). ‘ 

Type ( §) from ? Australia, and another from between 
Sydney and Moreton Bay (Stutchbury ), 56. 94; and males 
from New South Wales, South Queensland, in Brit. Mus. 
Coll. 

Two males from Katabomba, Blue Mts., New South 
Wales, 3400 ft. (Dodd), 1912, in German Ent. Museum. 

A small blackish species, with white- or pale yellow-haired 
mediaa spots on the second, third, and fourth abdominal 
, segments, the last two or three segments almost wholly, 
covered with golden-yellow hairs and a patch of white hairs 
on the sides of the second segments; the males have the 
abdomen largely fulvous in colour. 

Pangonia aur at a, Macq., from the description is probably 
identical with this species, but, not having seen the type, 
Walker’s name is retained. 

Diaiomineura gagantina , Bigot, Mem. Soc. Zool. Fr. v. p. 620 
(1892). 

Dmtominewa minima, Ricardo, Ann. & Mag. Nat. Hist. (7) v. p. 119 
(1900). 

Having seen Bigot's type, I find, my species is the same. 

The types of D. minima in Brit. Mus. Coll, came probably 
from Moreton Bay, Queensland, others from Queensland. 
There are three females from Herb^rton and Kuraitda and 

Ann. <& Hag. N. HtsU Ser. 8. Vol. xvi. 3 
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one male from Herberton, Queensland, in tlie German Ent. 
Museum, 

This small, narrow-bodied, black species with dark wings 
,is not at all a typical species of Diatominevra. 

Diatomineura montanue, $ , sp. n. 

Type (female) and another female from Katoomba, Blue 
Mts., New South Wales, 8100 ft. (Dodd), 1912, in German 
Ent. Museum Coll. One female from Dandcnong Ranges, 
Victoria, in Mr. French’s Coll. 

This species may be distinguished from D. testacea, Maeq., 
by the yellowish tufts of hair on thorax at base of wings, by 
the protuberant face, and by the palpi, which are broader at 
the base and, perhaps, a little shorter, and the first posterior 
cell of wing is widely open. 

Length 3 mm.; length of proboscis 2 mm. 

Face protuberant for its whole leugth, reddish, covered 
with yellowish-grey tomentum, wi$ ( short brown hairs. 
Palpi and antenna the same colouring as D. testacea. Fore • 
head very slightly narrower anteiiorly; no callus is apparent; 
reddish brown, covered with tawny tomentum with short 
blabk hairs. Eyes hairy. Thorax much the same colouring 
as D. testacea , but more reddish; shoulders with long 
yellowish-white hairs which reach the base of scutellum. 
Abdomen more reddish-looking, partly by reason of the 

S ubescence, which is reddish, short, and rattier thick on 
orsum. Legs a shade darker than D. testacea. Wings 
clear, with yellowish veins aud stigma, very slightly yellow 
at base and on fore border. 

Dialomineura inflat a, ? , sp. n. 

Type (female) from S. Queensland [Dr. T. L. Bancroft) f 
1908, 72, and other females from unknown localities. 

This species may be distinguished from D. testacea, Macq., 
by its larger size, its more protuberant face, and more 
particularly by tlie shape of the short stout palpi. The 
forehead is also not parallel, but wider anteriorly. 

Length from 15 mm.; length of proboscis 3 mm. 

Face reddish, covered with yellowish-grey tomentum and 
with some black hairs intermixed with a few white ones; 
face protuberant, separated from the cheeks by a deep 
furrow. Palpi orange-rufous, with black hairs on the sides 
and at apex, short, stout, almost conical-shaped. Beard 
pale yellow. Antenna orauge- rufous, the first two joints 
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pale yellow with black hairs, rather thick and stout. Fore¬ 
head nearly half as wide -again anteriorly as it is at the 
vertex, reddish brown, coveted with tawny tomentum; no 
Callus visible, black pubescence visible. Eyes hairy. Thorax 
blackish, covered with grey tomentum and with appressed 
yellow hairs; shoulders yellowish, with black aud yellow 
hairs; sides with long yellowish hairs reaching the base of 
scutelium, which latter has yellow hairs on its posterior 
border. Abdomen amber-brown, darker at apex, some grey 
tomentum on first segment; dorsum with short black pubes¬ 
cence, and some few yellowish hairs on centre of first, 
second, and third segments, but those on the fourth, fifth, 
and sixth segments much more numerous and noticeable; 
underside pale reddish yellow, with short yellow pubescence. 
Legs amber-brown, with chiefly black pubescence. Wings 
large, clear, yellowish on fore border ; veins reddish yellow; 
no appendix ; the first posterior cell narrowed at border. 

Diatomneura pulchra, ? , sp. n. 

Type (female) from Yandina, S. Queensland, Feb. 1900 
(ff. Tryon), 1907, 285, aud another female from Burpengary, 
S. Queensland (Dr. T. L . Bancroft), 1904, in Brit. Mus. 
GoU. * 

A species near Diatomineura crassa , Wlk., but distinct, 
being smaller in size; the abdomiual spots arc not white, 
but a bright golden yellow, with none on the second seg¬ 
ment, and the apex is not wholly goldcn-hairod. 

A handsome small blackish species, with four golden- 
yellow-haired abdominal spots, and the samc^colourcd hairs 
on the thorax. 

Length 11 mm.; proboscis 2 mm. 

Face reddish, covered with yellowish-grey tomentum, very 
convex on the centre, separated by a deep furrow from the 
cheeks; pubescence brown, but very sparse. Beard yellow. 
Palpi 8tout, wide at base, ending in a short point, orange- 
rufous in colour, devoid of pubescence. Antenna orange- 
rufous, the first two joints reddish, covered with grey 
tomentum. Forehead parallel, about three times as long as 
it is broad, dark brown in colour, anteriorly covered with 
yellowish-grey tomentum ; frontal callus indistinct and 
small, j Eyes with short dark pubescence. Thorax blackish 
brown, with golden-yellow hairs on its anterior border, at 
sides, and on its posterior border. Scutelium also covered 
with them. Abdomen reddish brown, covered with short 
blapk pubescence; on the third, fourth, and sixth segments 
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appear* a large golden-yellow-tiaired, almost aquar^spot, 
.forming a continuous stripe; On tlie seventh segment only 
« v small spot is seen; underside covered with grey tomentum. 
Legs uniformly reddish yellow. Wings clear; veins reddish 
yellow; no appendix present; first posterior cell very 

slightly narrower at border. 

* 

Corizoneura chrysophila, Walker, List Dipt. i. p. 155 (1818) 
[Tabanus] ; Ricardo, Ann. & Mag. Nat. Hist. (7) V. 
pp. 118,120 (1900). 

JPanyonia nigrotignata , Thomson, Eug^n Rosa, Dipt. p. 451 (1868). 

Type (female) and another from Australia, and another 
from between Sydney and Moreton Bay ( Stutehbury ), 56.94. 
. Type (male) from Burpengary, S. Queensland (Dr. T. L. 
Bancroft ), 1904. 

This handsome species has a blackish abdomen, with 
broad bands of reddish-yellow hairs on yellow segmentations 
which are half the width of the segment. Antenna, palpi, and 
legs reddish yellow. Wings large, yellowish. In the female 
the thorax is covered with yellowish tomentum, through 
which appear four brown stripes. In the male only two 
short ones at base of thorax are visible. Forehead in female 
is yellowish, broader anteriorly, with a spindle-shaped yellow 
stripe. Palpi same shape ana colour as those of C. fulva, 
Macq.; the face is much more protuberant in the female; 
male with palpi the samp as those pf V. fulva, and altogether 
brighter in colour than the female. 

Length 20 mm.; proboscis 1^ mm. 


Corizoneura fulva, , Macquart, Dipt. Exot., Snppl. iv. 
p. ,323 (1849); Ricardo, Ann. & Mag. Nat. Iliat. (7) v, 
pp, 113, 120 (190Q). 

Two males from Sydney (Lambert), 47. 73, and from 
Hunter River, New South Wales. Presented by the Earl of 
Deiby, 44.105 in Brit. Mus. Coll. 

Type (female) from Ilerberton, N. Queensland (Dodd), 
xii. 1910, 3700 it., in German Eut. Museum. 

Only the male was described by Macquart from the east 
coast of New Holland. 

This large fulvous-coloured specieB and Corytoneura chryso■* 
phila. Walker, from the shape of the palpi and general 
appearance^ will probably require in the future to be placed 
in a new genus, 
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, C. fuh>a is at pace distinguished by its large size and 
Uniform colouring. 

$. Almost identical with the male, but the abdomen s 
darker in colouring, more reddish brown, with reddish* 
yellow-haired segmentations. The thorax presents a different 
appearance, being covered with greyish tomentum, through 
which appear three very distinct reddish-brown stripes a 
shade darker than the abdomen ; in the middle of the 
median stripe a grey line appears. Scutellum covered with 
greyish tomentum. Palpi are very different from others of 
the genus; the first joint very short, the second long, 
ourred, cylindrical, nearly as long pa the proboscis, slightly 
stouter on basal half, reddish yellow, with black pubescence. 
Forehead almost parallel, a little wider auteriorly, with two 
rouud dark spots, and a narrow lineal stripe appears beyond 
them. Eyes quite bare. Ocelli present. Wings with the 
first posterior cell wide open and an appendix present. 

Length 18 mm. ; proboscis 1 mm. 

S has palpi rather long, the first joint very stout, the 
second quite twice its length, cylindrical, with long raldish- 
ydloW hairs. Antenna: have the first division of the third 
joint broad, coue-like in shape, the others small as usual, 
In the ? the third joint is wanting. 

Corieoneura neocaledonica, Megnin, Bull. Soc. Ent. Prance, 

(5) viii. p. 145 (1878)*; id. ix. p. 61 (1879); Bigot, /. c. 

(6) iii. p. 188 (1883) [ Pangonia ]. 

Corizoneura leucopicta, Bigot, M<5m. Soc. Zool. de Franco, v. p. 616 
(1892). 

Prom Megnin’s description there is little doubt that Bigot 
described the same species. Ilis type (female) and two 
other females, all from New Caledonia, are in a very dirty 
condition. 

A robust black species. Abdomen with median whito 
spots, halftuoon-shaped, on most of the segments, and others 
at the sides. Witygs 'dark brown, with the first posterior 
cell a little narrowed at border. Eyes apparently bare. 
Palpi black, slender. Antenna- black. Forehead protube¬ 
rant, a little wider anteriorly. Legs blackish. 

Length 15 mm.; proboscis, 4 mm. 

,The name leucopicta appears crossed through, and melano- 
fm co? substituted, on the label. 

Copizoneura cemspicua, ?, sp. n. 

. Typ® (female) from Endeavour River, Queensland, in 
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Mr. French's Coll., and another female from Northern 
Queensland in Brit. Mus. Coll. ’ 

A reddish-brown species with two brown bands on the 
wings and with bright golden-yellow hairs on sides of thorax, 
the beard of the same colour. Legs blackt Antennae red. 
Thorax blackish. Eyes bare. Wings with all posterior 
cells open. 

Length 15 mm. (without proboscis). 

It has a general resemblance to Erephopsis quadrimacula, 
Wlk., from which it is distinguished by the bare eyes and 
open cells of wing. Pangonia roei, King, may possibly bo 
identical with this species, but the description is too vague 
and insufficient to allow of identification. 

Face reddish brown, with greyish-yellow tomentum. 
Palpi rather darker, with the base and borders of second 
joint black, chiefly appearing thus by reason of the short 
black pubescence, first joint small, the second large, flat, 
its upper sides straight, the lower one concave, ending in a 
point. Proboscis loug. Heard golden-yellow. Antenna : 
the first two joints with black pubescence, the third bright 
red. Forehead reddish brown, the space above the antennae 
wrinkled, the sides with yellowish tomentum ; ocelli distinct 
on vertex; forehead wide, becoming narrower at vertex. 
Hind part of head with short black hairs at vertex, otherwise 
with golden-yellow pubescence. Proboscis long. Thorax 
reddish brown, with some grey tomentum and with golden- 
yellow pubescence anteriorly, and at sides, above and below 
the root of wings as long tufts of hair. Sides and breast 
with goldeu-sellow pubescence. Scutellum the same, with 
traces of golden-yellow hairs on outer border. Abdomen 
lighter-coloured, with obscure dark brown markings, shining, 
the pubescence spare, black, at sides golden yellow ; under¬ 
side rather redder, almost bate. Legs black, the anterior aud 
middle tibiae reddish brown, pubescence black, traces of 
golden-yellow pubescence on the coxae. Wings hyaline, 
brown at the base and along the fore border, the lower 
brown band crossing the base of the disqal cell, reaching to 
the base of the fifth posterior cell, the upper band reaching 
from'the fore border just across the apex of the discal cell; 
veins brown; stigma yellow. Halteres pale yellowish 
brown. 

Corizoneura berylensis , (J $ , »p. n. 

Type (female) frtjm Hcrberton, Queensland (Dodd), 
\11.1911,8700 ft. . 
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Type (male) from Kuvauda, Queensland (F. P. Dodd), 
1914, 281. Both in Brit, Mus. Coll. 

Males and females in German Ent. Museum from Hcr- 
berton, Queensland (Dodd), 11. 1911, 3700 ft. * * 

Males and females from Kuranda, Queensland (Dodd), 
Sept. 1913. • , 

A small compact species, with a yellowish thorax and 
reddish-brown abdomen, the latter with yellow-haired 
median spots formiug a stripe. Antennae, palpi, and legs 
reddish yellow ; forehead parallel, with no frontal callus. 

Length, ? 8, 7 mm.; proboscis 1 mm. 

? . Face grey, covered with yellowish tomentum and a 
few short brown hairs in centre, very slightly convex, divided 
from the cheeks by a deep furrow. Beard pale yellow. 
Palpi tawny, with short black pubescence, the secoud joint 
long and slender, wider at base aud a little concave, ending 
in an obtuse point, more than half the length of the proboscis. 
Anienme xanthine-orange, the last three divisions of the 
third joint blackish, the first two joints paler, with black 
hairs ; two or three black hairs are visible on apex of third 
joint. Forehead same colour as face, with short black pubes¬ 
cence. Thorax bucktho'rn-brown, covered with short, thick, 
yellow or yellowish-white hairs, some brown hairs are inter¬ 
mixed with these (in many specimens, owing to denudation, 
the thorax is nearly bare); sides with longer yellow hairs; 
breast with whiter hairs. Scutel/um identical. Abdomen 
raw-umber in colour, with rather thick, short, black pubes¬ 
cence; the yellow-haired stupe is very distinct in good 
specimens, consisting of a triangular broad spot on the 
secoud segment and an almost equal-sized one on the third 
segment; on tho following segments they arc wider; under¬ 
side paler, covered with short, dense, white pubescence. 
Lege yellow-ochro; the coxae darker, with long white hairs; 
the femora with long, fine, black hairs, the posterior pair 
with ratherwhort, thick, yellow hairs ; tibiae and tarsi with 
black pubescence. Wings brown on fore border and at 
apex j stigma reddish brown; veins yellowish brown ; first 
posterior cell open at border, sometimes a little narrower. 
No appendix. The spurs on the hind tibiae are very stout 
and long. 

<J. Very similar. Beard and palpi lighter-coloured, tho 
palpi small, the usual shape, with black hairs. Eyes with 
facets ail equal. Abdomen lighter in colour, more the colour 
of the antennae, showing a few isolated round l^lack spots on 
the dorsum; the yellow-haired stripe much less conspicuous, 
or, rather, non-egistent; the dorsum with only black hairs, 
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and a few yellow hairs on the posterior border of the fpurth 
segment in the centre, and the fifth and sixth segments with > 
their posterior borders wholly yellow-haired ; genital organa 
small but distinct. The tarsi, more especially the anterior 
pair, with their bases very pale, almost white, then becoming 
black ( this applies only to the last four joints } the first 
joint is yellow and as lung as the four joints together. 


IV .—A new CeMoiU of the Genua Zschokkcella. 

By H. A. Baylis, B.A. 

(Published by permission of the Trustees of the Brittyh Musourn.) 

[Plate VI ] 

AMONG a collection of parasitic woims resently presented to 
theButish Museum by Mr. C. M. G. Hoyte, fiom the Gold 
Coast, there occui red several well-pieseived specimens of a 
Cestode, stated to have been taken from the intestines of 
a rat. The precise determination of the host was, unfortu¬ 
nately, not given, but in all piobability it was the black rat, 
Epimva [i/us] rattua, which, as I am informed by Mr. Old¬ 
field Thomas, would be theptevailing species in that locality. 

’When held up to the light and examined with the naked 
eye, or with a lens, the hinder segments of the worms 
appeared to be full of small rounded bodies, which were 
evidently •* egg-capsules." These gave the woims a peculiar 
"speckled" appealance, and seemed at once to indicate that 
this was not one of the species of tape woims commonly 
occurring in rats. Fuither investigation showed that it was 
ptobably a new species, and I shall give reasons for believing 
that it belongs to a genus of which only oue other species 
was hitheito known to occur in rodents. * 

Zachokkeella muiioola, sp. n. 

External Features. 

The specimens measure 9-12 cm. in length, and are of 
tvpical Cestode shape, being much flattened dorso-ventrally. 
The body is nartowed lather suddenly iiV-front, foimirtg si 
slender neck, but there is a rounded lutobrilke head. Poste¬ 
riorly the body is also nan owed, but more giadunlly, Tjief 
greatest widfth (about 3*5 uiro,} occurs rathei behind the 
jniddle of the strobila. 
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■"Wljcad (PI. VI. fig 1) is rather wider than the neck, 
Its greatest width being 0*55 mm. There is no rostellum, and 
the most minute examination fails to loveal any aimatuie of 
hooks, even on the suckers. The lattei measure 0’17 mm. in 
diameter ; they aie sunk somewhat deeply in the substances 
Of the head, and then oiifices aie flush with the.suiface. 

There is a conaideiable unsegmented neck following the 
head. Its width at fiist is only 0*43 mm., but on passing 
backwaids it becomes rapidly widu. The segments me not 
distinctly maiked off from one anothci until a point is leached 
about 3' mm. behind the head. The eailiest segments so 
parked oil measuie 0*12 mm. in length and 0*8 mm. in 
vftdtb, 

Thioughout the strobila the segments me considerably 
wider than their length. The sexually m.ituie segments 
(PI. VI. fig. 2) noai the middle measuie 0'47 mm. m length 
and 3’5 mm. in width. The mcasuiements become much less 
disproportional, howevei, in the gtavtd segments at the 
posterior end, which are consideiahly nairower and at the 
same timdUlnger. 

The number of segments in-an entile woim is about 230. 

The genital pons are unilateral, being situated m front of 
the middle oi each segment, neai its .uitenor angle, and on 
what appeals to be the lett side. 

Internal Anatomy. 

Purenchyme and Musculature .—The cortical parenchyma 
is about equal in thickness to the medullary. It is denser 
and moie closely crowded with laige nuclei. The muscles of 
the body are not strongly developed} there aie, apparently, 
no muscle-fibies lunning transveisely oi doiso*venfcially, and 
the longitudinal fibies, though fairly numerous, do not foim 
a conspicuous layer in tiansveiso section. 

Nervous System .—The usual pan of lateral nerv^-stems is 
present; tiiey are rather stout and situated very near to the 
outer border of the segments. Owing to the impel feet 

J ireseivation of the neivous system, I* am unable to give a 
aller account of it, , 

" Excretory System .—The water-vascular system is veiy 
interesting* and in some points seems to be unique. 

A' distinct paii of doiaal excretory vessels is present 
throughout the stiobila. These vessels are of veiy equal 
calibre throughout, and do not appear to foi m any communi¬ 
cation along their course, eithetwilh each other or with the 
rest of the vascular system. They lie close to the dot sal 
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limit o£ the medullary parenchyme, arid more towards the 
middle line of the segments than the lateral nerves; their 
distance from the nerves is about equal to the distance of the 
latter from the edges of the segments. The vessels follow a 
slightly undulating^ almost straight course in the mounted 
specimens which I have examined. 

The ventral longitudinal vessels are not present as a 
distinct pair of canals, but are represented by a complicated 
system of intercommunicating tubes, of small diameter, 
ramifying throughout the medullary parenchyme from side 
to side. This system (PI. VI. fig. 3) may be said to consist 
essentially of four main longitudinal vessels, connected at 
the junction of eacli segment with its neighbour by a trans¬ 
verse vessel. The tubes aie swollen into u nodes ” at each of 
the points wheie they cross each other. Here and there 
irregular anastomoses between the vessels occur, a vessel 
sometimes foihing and meeting one of the tiansverse con¬ 
necting vessels at two points instead of one. 

Genital Organs. —The female organs are the fiist to appear 
in the young segments. Rudiments of them aqftseen very 
far foiward in the neck of the worm, at about 1*2 mm. from 
the anteiior extremity, and before the boundaries of the 
segments are well maiked. The male organs do not make 
their appearance for some distance behind this point. 

The female glands (fig. 2, Ov .) are situated in a compact 
group somewhat to the left or pore side ot the segments. 

The testes (fig. 2, T.) are numeious, and two unequal 
groups of them can be distinguished, though they form an 
almost continuous sciies across the segment. One group, the 
smaller of the two, lies between the lateral limit of the 
medullary parenchyme on the left side and the female 
glands. The 4aiger group extends from the right-hand limit 
of the medulla, in a somewhat wedge-shaped loim, nearly as 
far as the female glands. The testes in this group are moie 
numeious and more closely crowded towards the edge of the 
segment than towards the middle. On either side of the 
segment the testes extend beyond the dorsal excretory vessel. 
They have an aveiage diametev of 0'0375 mm. 

The cirrus- t-ac (tig. 2, C.8.) is small and thin-walled. 
It measuiC8 OT mm. in length and 0*06 mm. in width at the 
widest part, which is near tiie inner end. The citrus appears 
to be unauned. 

The genital ducts pass ventrally to the dorsal excretory - 
vessel and dorsally to the nerve. 

The vas defeiens is not ^hrown into any large coils, but 
runs a comparatively straight course, with small undulations. 
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inwards from the cirrus-sac and parallel with the vagina. 
Its outer half only is somewhat closely coiled. Its inner end 
is obscured by the raastf of female glands. I have not 
detected a vesicula scminalis, nor any network formed by the 
V&sa effeientia, Such as is described by Beddard (1912) for 
Jnermtcapsifer and Hyracotamici. 

The ovary (figs. 2 & 4, Oo.) is a fahly compact, some¬ 
what tabulated oigan of eiescentic shape, the convexity 
being anterior. The space between the two backwaidly- 
directed horns is occupied by the compact shell-gland and a 
small spheiical organ (fig. 4, R S.), which appears to be at 
the extremity of tne vagina, and which I believe to he the 
receptaculum seminis, and is closed in behind by the vitelline 
gland, which lies at a somewhat lower lovel, towaids the 
ventral side. 

The vagina opens at an external poie, quite distinct fiom 
that of the ciirus-sac, but immediately behind it. Its outer 
halfhasa nariovv lumen, and its couisq is somewhat undu¬ 
lating. The innei half, however, becomes stiuightcr and 
widens out into a thin-wailed, spindle-shaped expansion. It 
then nanows again befoie passing over the outer pa»t of tiro 
ovary to open into the small rounded organ which I have 
called the leccptaculum seminis. This oigan, as desenbed 
hcie, appeals to be a new btiuctiue. If my intcipietation of 
it be correct, it may possibly have been oveilooked in the 
accounts of related species, and the dilated, fusifoim, pioximal 
portion of the vagina, which I have mentioned above, may 
not be, as has been.supposed, the tiue receptaculum seminis 

The small “ icceptnculum” is connected with the ovary by 
a shoit oviduct, which opens into it below, and is apparently 
continued immediately, in the same stiaight line and in a 
backwaid diicetion, to the shell-gland. Vcntial to, and 
extending behind, the latter organ, and connected with it 
by a shoit duct, is the large compact vitelline gland (figs. 

2 & 4, V.). 

Fiom the shell-gland, on the dorsal side, a duct passes 
upwards and torwaids, bending lound over the anterior edge 
ot the ovary, and then continuing its couise below this to 
the right, across the middle of the segment (fig, 4, £7f,). 
This is tne beginning of the uterus, which is visible by 
reason of the contained ova in segments which are just 

* See Fulirniann, 1002, flg. 18, r*. (“ Ztchokkm ” tinstowi ); v. Janicki, ^ 
1910, pi, xiii. fig. 17, R.8, (“ Inermtcapsifer ” hyracts ). Also Beddard, 
1912, p. 607, in the key to the genera. “Receptaculum seminis fin 
Zschdkheella and lmrmcap8{fer] long and forming end of vagina.” 
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becoming gravid (fig. 2, Ut.), It occupies the middle field ’ 
of the segment, extending across it in a transverse direction. 
In its eaily stages it appears to He an irregularly branched' 
1 tube, but soon becomes more distended and like an oblong . 
sac in foim. Its boundaries are never very clearly marked, 
tbe walls being exceedingly delicate. * 

The uteins persists through about 28 segments, but after a 
short time appears to break down altogether, and the ova are 
seen to be scattered among the patenchyme. 

Very soon a number of little thickenings appear, evenly 
distributed throughout the medullary parenchyma, each 
being the result of a veiy active local prolifeiation of nuclei. 
Into the middle of each of these thickenings several' eggs 
find their w ay, and each clump of eggs thua PorWd becomes 
surrounded by a more and more definite spherical investment 
of condensed parenchymatous tissue, which is very opaque 
owing to the crowded nuclei. 

The fully developed egg-capsules measure 0*3 mm. in 
diameter, and each contains about 20 eggs. The embryos 
have a diameter of 0*016 mm.; they do not appear to be 
provided with pyriform bodies. In the fully ripe proglottids 
at the posteiior end of the worm (fig. 5) the egg-capsules 
occupy almost the entire space witliiu the cortical paren- 
chyme. On opening such a segment with needles, the 
capsules come away quite freely, leaving rounded spaces 
separated only by thin walls ot tissue, which is all that 
remains of the medullary parenchyma. 

The definitive structure of the egg-capsules (fig. 6) is 
almost identical with that described and figured by Beddard 
(1912) for Inermicapsifer capensis. There is an outer layer 
ot large cells, thp contents of which appear to be finely 
granular, especially in the outer row of cells. The cells of 
the inner coat are rather smaller and contain many large 
globules. Possibly those may be of the nature of nutrient 
material for the embryos. The eggs, enclosed in their thin 
membranes, are contained in cavities in the centre of the 
organ, surrounded by a spongy mass of substance in which I 
was unable to distinguish cell-boundaries. It contains many 
globules similar to those seen in the inner cell-layer of the 
capsule. In all piobability, therefore, the central substance 
is formed by the breaking-down of the innermost Celle of this 
layer. The cavities in which the eggs are lodged become 
conspicuous in mounted preparations, owing to the shrinkage 
of the egg-membranes away from them. They apparently, 
have a cellular lining, the nuclei of which Can be seen 
flattened agaiust their walls. 
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?fae spherical egg-containing masses thus formed in the 
laterior of the segment are, without doubt, the homologues of 
the multiple organs desciibed by various authois in more or 
less pearly related Cestodes, and variously termed “ egg- 
capsules, “ Parqnchymkapseln,” or " paiuterine organa” 
(Beddard, 1912). The manner of their formation, as seen in 
the present species, appears closely similar to the process 
described by Beddard (1912) for his species Inermieaprifer 
oopeneis. There seems to be no giound for supposing that 
the capsules in which the eggs aie enclosed, whether they 
are to be regarded as “ pai uterine organs” or not, aie deiived 
III any way fiom the uteius. The evidence affoided by the 
present species is entirely opposed to such a view. On the 
contrary, it gives some suppoit to the theory put forwaid by 
Beddaid (1912) that these egg-capsulosaie in reality multiple 
" paruteiine organs,” not deiived from the uteius, but from 
the medullary parenchyme. 

In the paper leferrea to, Dr. Beddaid devotes considerable 
attention to these organs in Inermicapsifer, and seems 
inclined to regaid them as homologous with the similar 
organs of Zschokkeella. He quotes v. Janicki (1910), who 
describes the eggs in Zschokkeella as lying " einzeln in einfache 
Bindegewebskupseln ” (whereas seveial eggs are said to be 
included in each capsule in Tnermicapsifei), and uses the 
aupposed differences between their egg-capsules as a means 
of separating the two genera. This maik of distinction, tho 
author states, he foimeily believed to hold good; but he 
continues, ** I do not, however, feel confident about this point, 
and in view of other points of likeness between the gencia 
am disposed to compaie mote neatly the paxnterine organs in 
the two.” 

While the present species seems to afford evidence in 
support of this pait of Dr. Beddard’s views, it may be said, 
at tnesame time, that it does not favour the tlieoiy suggested 
in his paper (1914) on Rhabdometra cylindrica —that the 
paruterine oigatt is not only not the derivative, but actually 
the forerunner, of the uterus (lac. cit. p. 873, and text-fig. 9). 
In the piesent case the uterus is well developed long before 
there is any indication of the thickenings of the paienchyme 
which are the beginnings of the egg-capsules. When these 
thickenings appear the uterus simultaneously disappears. 
Hence there can be-r-in this species, at all events—no question 
of its being developed from them. 

+ Note on the Systematic Position of the Species. 

At fiwt sight I was inclined to plaoe this form in the genus 
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Davainea . Finding that it bore a close general resemblance 
to the two species described as Davainea polycafceola and 
IK celeben^is by v. Janicki (1901)—two foims winch also 
inhabit species of Mus, —I was almost led into the somewhat 
natmal crior of placing my species near to them. A closer 
examination, however, failed to reveal any traces of hooks on 
thesuckois ; and since I have carefully examined thescolices 
of five individuals, having in one case tensed up the suckers 
in glycerine, and still failed to see any hooks, I think it may 
be assumed that they aie normally absent, and that this is 
not merely a case of their accidental loss. This being so, my 
specimens could not be referred to JXmtinea* 

Having come to this conclusion, ami having made reference 
to Dr. Ransom’s very useful kqy to the genera of Tmnioid 
Oestodes (1909), the only genu* there mentioned, I think, to 
which this foim can be assigned is Zschokkeella . lu some 
points which 1 shall mention it diverges slightly from this 
genus as diagnosed by Ransom ( loc . cit . p. 66), but it is 
questionable whether. the differences aie large enough to 
warrant the addition of another new genus to the ever¬ 
growing list. 

The only other genus to which this species makes a near 
appioach is one very closely i elated to Zschokkeella^ and 
which has been described since the compilation of the key 
referred to, viz. Tnermicapsiftr, v. Janicki. It does, indeed, 
bear a very close resemblance, not only in gcneial aspect, 
but in many details, to some of the species desenhed under 
this name by v. Janicki (1910) and by Bisthoff (1912, 1913). 
But tlm foim to which it seemed nearest, Inermicapsifer 
hyracis, v. Janicki, has been removed by Beddaid into the 
germs Zschokkeella (191*2, p. 606). Dr. Bcddard has also 
now leferVed his species Thysanotcenia gamhana (1911 a 
and b) to Zschokkeella , This form occuncd in the Gambian 
Pouched Rat (Crieetomys gambianu*), so that, if my species 
belongs to that genus, it will be the second occurring in a 
lodcnt. 

On referring to Dr. Beddard’s paper on Ineimicapsifer and 
the allied gcneia (1912), and turning to the useful key given 
at the end of that paper, 1 came to the conclusion that 
my species was considerably nearer to Zschokkeella than to 
Inermicapsifer as there diagnosed, if not actually (as I ven¬ 
ture to make it piovisionally) a member of the former genus. 

The special features which these two geneia possess in 
common are:— 

(1) An excretory system which forms a capillary network 
in every segment. 
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9 (2) A fusiform swelling on the inner half of the vagina. 
(This has been interpreted as a receptaculura seruinis, but in 
the foregoing account of my species I have suggested that 
there is probably such an organ distinct from this.) 

(3) A small and weak cirrus-sac. 

As far as these features are concerned, my spocies might 
be referred to either genus. It differs from Inermicapsiftr 
in the following points:— 

(1) The genital pores are rather anterior than posterior on 
the edge of the segment. 

(2) There appears to be no vesicula aeminalis. 

(3) The uterus is fairly well developed before the appear¬ 
ance of egg-capsules. 

It may be said to appvoach Tnermicapslfer in one of the 
points mentioned as distinctive (Beddard, 1912), viz., the 
testes are divisible into two groups; but they so nearly form 
a complete series across the segment (except where inter¬ 
rupted by tile female organs) that it is difficult to say whether 
their arrangement is moi^e like that seen in Inerrnicapsifer or 
that in Zsehokkeella. Iri this respect the species seems to be 
intermediate between the two genera. 

It resembles the described species of Zsehokkeella in the 
following points, besides the general features already 
mentioned :— 

(L) The absence of a vesicula seminalis. 

(2) The presence of a fairly well-developed uterus in the 
segments when they are first becoming gravid. 

As already pointed out, the testes are not quite, though 
very nearly, in a continuous row. In this respect the species 
shows a slight divergence from the type of Zsehokkeella . It 
also differs fiotn it slightly in the position of the genital 
poies, which are rather anterior to the middle of the edge of 
the segment. The presence of more than one egg in each 
egg-capsule does not seem to forbid the inclusion of the 
species in Zsehokkeella . 

The excretory system differs in its arrangement from that 
described for the members of either genus. In both Zbchoh- 
keella and Inermicaptifer the usual two distinct pairs of 
longitudinal vessels, dorsal and ventral, are stated to be 
present, the ventral vessels being of wider calibre than the 
dorsal and situated almost in the same horizontal plane witli 
them, but more towards the middle line of the worm. 
Further, in Zsehokkeella u a fine capillary network in the 
periphery of the cortical parenchyma connects all four excre¬ 
tory vessels” (Ransom, 1909, p.65). In Inermicapsifer the 
main ventral vessels appear to be connected by a capillary 
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network which not only extends throughout the ventral par^ 
of the medullary paicnchyme, but also penetrates on to the 
dorsal side. The dorsal longitudinal vessels are not in direct 
communication, like the ventral vessels, with this system, 
but, if connected with it at all, are only indirectly so connected 
(y. Janicki, 1910, p. 394). In Inermicapsifer hyracis 
(which is removed by Dr. Beddard to Zschokkeella) there is, 
according to v. Janicki's account (1910, p. 378), an indirect 
connection of this kind between the dbisal vessels and the 
capillary network, and also a very slender vessel running 
parallel with and external to each main dorsal vessel, ana 
connected with it at frequent intervals by little cros3-vessels 
like the rungs of a ladder (1910, pi. xiii. fig. 16). 

Yon Janicki’s figures of the excretory network in this species 
do not give the impression of a sciiesof almost regular longi¬ 
tudinal vessels, connected by a single trausverae vessel for 
each segment, as observed in the species which forms the 
subject of this paper. On the contrary, the vessels composing 
the network in Z. hyracis seem to be much rnoie numerous 
und iriegulai. 

In my species there is no distinct pair of ventral longitu¬ 
dinal vessels of large diameter. The capillary netwoik, 
which appeals to take their place, extends into the middle of 
the medullary paiench^me, but the dorsal vessels aie situated 
at tho extreme dorsal limit of the latter, arid are, I believe, 
entirely distinct fiom the network. I have not observed any 
appealance resembling the ladder-like stiucture desciibed for 
Z . hyracis, nor even any lateral offshoots whatever fiom the 
dorsal vessels. 

Taking into consideration all tho above-mentioned morpho¬ 
logical points, I have decided to place the present species in 
the genus Zschokkeella. It may be defined as follows 

Zschokkeella muncola, sp. n. 

Length 9-12 cm. Breadth 3*5 mm. Number of segments 
230. Scolex wider than neck . Segments all broader than 
long. The excretory system consists of a distinct pair of dorsal 
longitudinal vessels and a ventral network arranged on a 
regular plan, with a transverse vessel in each segment. Genital 
organs begin to appear in the neck before the segments become 
clearly defined. Genital pores unilateral , on the left side, near 
the anterior end of the progloitids ; not situated on a promi¬ 
nent papilla . No genital cloaca , Testes in two unequal 
groups, the larger group on the side remote from the genital 
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pores. Sperm-duct not greatly coifed\ Cirrus-sac small, 
No vesicuta seminal is. A small rounded receptaculum seminis 
present, in addition to a fusiform expansion of the inner half 
of the vagina. Uterus a branched tube at first, becoming a 
transverse sac; not persistent. Many egg-capsules developed 
in gravid segments , each containing about 20 eggs. 

/lab. Intestines of a rat (probably Epimys rattus ), Accra, 
Gold Coast, W. Africa. 
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EXPLANATION OF PLATE VI. 

Z&chohL eella muricola . 

Fig. 1. Tho scolex, highly magnified. 

Fg. 2. Three young sexually mature segment*, to show tho general 
arrangement of the organa. (From a stained preparation.) 

C.8., cirrus-sac; D V., dorsal excretory vessel; Or., ovary; 
8 f shell-gland ; 7\, testes; Ut. f uterus; V. } vitelline gland; 
Vag , vagina; V.D., vas deferens. 

Fig. 3, Portion of tho >entral network of excretory vessels, in five con¬ 
secutive segments, (Reconstructed from a series of horizontal 
sections.) 

L.j longitudinal \esael; T., transverse vossel. 

Fig. 4. Diagram of the arrangement of the female organs in a sexually 
mature segment, as seen from above. 

Ov. f ovary; Ood., oviduct; It. S'., receptaculum seminis; 
shell-gland; Ut., uterus; V. % vitelline gland; Fay., vagina. 

Ann. cfc Mag . N. Hist. Ser. 8. Vol. xvi. 4 
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Fig. 5. The six hindmost (gravid) segments of an entire specimen, showing 
the mannor in which they are filled with the egg-capsules (22,(7.). 
JRy.fi. Section through a single egg-capsule, highly magnified. 

A. t outer cell-layer; 2?., inner cell-layer; (7., O., cavities in 
the central substance, in which the embryos are contained; 
Emb.f one of the contained embryos. 

All the figures were drawn with the aid of a camera lupida. 


V.— On some Australian Cicadidre. 

By W. L. Distant. 

I recently received fiom Dr. Hamlyn Harris, Director of 
the Queensland Museum, Brisbane, a collection of Cicadidse 
for identification. Amongst those were some specimons from 
such interesting localities as Toowoomba and Stradbroke 
Island belonging to South Queensland. Four new species 
contained in this consignment I now describe—the types are 
in the British Museum. 

Mdampsalta stradbrokensis } sp# n. 

<?. Head, pronotum, and mesonotum black ; abdomen 
above testaceous, base and transverse segmental fascia, 
lateral angulate segmental spots, and anal segment black; 
sternum and legs black ; lateral margins of face testaceous; 
streaks and apices to femora, apices and annulations to tibia, 
and posterior margins to opercula ochraeeous; abdomen 
beneath daik ochraeeous, basal margin, apex, and lateral 
segmental spots black ; tegmina and wings hyaline, the first 
with the interior of costal membrane castaneous; pronotum 
centrally longitudinally sulcate ; mesonotum with a central 
.longitudinal carinated fascia, compressed near middle and 
ampliated posteriorly; exposed tympana greyish white with 
transverse fuscous lines ; face centrally sulcate for about half 
its length, not strongly transversely ridged; opercula small, 
transverse, ochraeeous, black at base, not meeting internally, 
posteriorly broadly rounded. 

Long., excl. tegm., 17 mm.; exp. tegm. 42 mm. 

Hob. South Queensland ; Stradbroke Island (//. Hacker ). 
Type Brit. Mus. 

To be placed near M\ latorea , Walk. 

Mdamp&alta geisha, sp. n. 

? . Vertex of head, face, and pronotum castaneous fyrown, 
area of the ocelli, margin of front, and a sublaterol fascia on 
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each side of face black; clypeus black ; mesonotum casta-^ 
ueoua brown, with four anterior black obconical spots, the 
two central spots shortest, a small black spot near each ante¬ 
rior angle of the basal cruciform elevation; abdomen above 
testaceous, posterior segmental margins flavous, anterior 
segmental margins black, anal segment with two longitudinal 
black fasciae; body beneath and legs testaceous, femora more 
or less spotted with black ; abdomen with a central seiics of 
somewhat obscure black spots, the posterior segmental mar¬ 
gins flavous; tegmina and wings hyaline, the first with the 
venation and the costal and postcoatal membranes more or 
less testaceous, wings with the venation piceous brown, ap^x 
of anal aiea infuscated; vertex longitudinally impiessed 
between the ocelli ; pronotum with the central area longi¬ 
tudinally grooved; face distinctly centrally sulcate and 
stiongly transversely caiinate. 

Long., excl. togm., ? , 13 mm. ; exp. tegm. 37 mm. 

Hah . South Queensland ; Stradbroke Island (H . Hacker ). 
Jyno Biit, Mas. 

Allied to M . infascata , God. & Frogg., who described that 
specie^ as the then only one of the genus seen “ with apex of 
anal areas of wings intuscated.” 

Melampsalta hackeri > sp. n. 

<J. Body above and beneath oehraceous; with a more or 
less virescent tint ; vertex of head with the area of the ocelli, 
four prominent spots at anteiioi margin, the two central spots 
largest, and a tiansverse spot near anteiior margin of each 
eye, pronotum with two central linear fasciae connected ante¬ 
riorly and posteiiorly and the fissuies, mesonotum with two 
anterior central obconical spots, a postciior centrul elongate 
spot and a rounded spot in front of each anterior angle of the 
basal cruciform elevation, and some spots on anterior margin 
of the metanotum black ; on each side of the obconical spots 
to mesonotum is a small angulate spot and a long submarginal 
spot of a pale brownish hue; abdomen above with the ante¬ 
rior margin of the basal segment, the interior of the tympanal 
cavities, a centially bioken seiies of segmental, discal, trans¬ 
verse fasciae on the upper surface of abdomen, and a series of 
lateral segmental spots to same black ; face with two central 
longitudinal black fasciae and an oblique black spot at base 
of each antenna; coxal spots, streaks to femoia,.apices of 
tibias, spines to anterior femora, base and apex of lostium, 
and a basal central marginal spot to abdomen black ; tegraii n 
and wings hyaline, the first with the venation oehraceous, 

4 * 
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^tlie extreme costal margin, the postcostal membrane^ the 
upper margin of basal cell, and basal area of inner margin to 
clavus black ; wings with the venation daiker on apical area; 
body above and beneath more or less greyishly pilose; oper- 
cula transveiso, well separated internally, posteiior margins 
bioadly rounded ; face longer than broad, distinctly centrally 
longitudinally sulcate, strongly transversely carinate, the 
lateral areas depressed. 

Long., excl. tegm., (J, 18 mm.; exp. tegm. 50 mm. 

Hab. South Queensland; Stradbroke Island (//. Hacker). 
Type Biit. Mus. 

Allied to M . labyrinthica y Walk. 

Melampsalta toowoombee , sp. n. 

¥ . Head, pronotum, and mesonotuin black, head with the 
ocelli red, the fiont brownish ochraceous, a spot at base 
between the ocelli, and a smaller spot on the lateial margins 
ochraceous ; face black, the lateial margins and a central spot 
at base ochraceous; rostium ochraceous, its apex bioadly black; 
pionotum with a ccntial, discal, longitudinal, ochraceous 
fascia, the fNsuies, and anteiior and posteiior margins dull 
castaneous ; mesonotum with the basal ciucifoim elevation 
oclnaceous, centrally black ; abdomen above ochiaeoons, a 
broad central longitudinal fascia, margins of the abdominal 
segments, and the apical aiea black, the last with a long 
angulatc ochraceous spot; head beneath and sternum black, 
abdomen beneath and legs oclnaceous; coxm, tiochanters, 
and femora black or blackish, base and apical area of abdo¬ 
men beneath black; tegmina and wings hyaline, venation 
black, costal and postcostal membrane and a basal stieak 
before clavus ochiaceous ; wings with the base narrowly 
oclnaceous ; head foveately impiossed between and behind 
the ocelli; face deeply centrally sulcate; the transvciso 
sulcations profound; wmgs with six apical aieas. 

Long., excl. tegm., ¥ , 13 mm.; exp. tegm. 42 mm. 

Hab. South Queensland; Toow'oomba ( Hamlyn-Harris ). 
Type Biit. Mus. 

A species to be placed near Al, murrayensis , Dist. 
Synonymical Notks. 

In the Proc. Roy. Soc. Victoiia (n, s.), 1914, up. 15-18, 
ph iii., Mr. Howaid Ashton has desciibed “Three new 
African Cicadas,” all of which are unfoitunately old and 
long-befoie chsciibed species. It is a very speculative pro¬ 
ceeding to describe iu A^stialia new species from the Ethio¬ 
pian Region, especially w ithout the opportunity for comparison 
with propeily identified specimens from that aiea. 
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Mama basimacula. 

Pbtypleura barimacula, Walk. List, Horn. i. p. 10 (I860). 

Platypleura redurta, Walk, /. <\ p. 11 (1850). 

Munza pygmm, Jacobi, Sjustcdt, Kilimanj. Export., Horn. t. j, fig. 0 
(10 JO). 

Platypleura silcumba, Askt. Proc. Roy. Sue. Viet. (n. s.) 1914, p. 10, 
pi* lii. iig. 5. 

A very widely distributed species, received from S. and 
Centr. Africa and from tbo Congo region. 

JHatypleura quadraticollis . 

Platypleura quadraticotli*, Butl. Ci.st. Entoin. i. p. 194 (1874); Dist. 

Ida. Transvaal, vol. i. p. 17 '2 t t. wii. Iig. 9 a, ft, ? (1900). 
Pla/ypleura nigro?naeulata } Asht. Proc. Hoy. Sue. Viet. (n. s.) 1911, 
p. 10, pi. iii, fig. 0. 

This species is widely distributed. Butler originally 
described it from Lake N'Gami ; 1 found it in the Transvaal, 
ami wc have received it from Uganda ; Ashton has redcseribed 
it from a specimen received from Entebbe. 

Platypleura dicisa . 

Cicada divisa , Germ, in Silb. Rev. Eat. ii. p, 80, t. xxiii. (1834). 
Platypleura lonyirostris, Afekl. Pruc. Hoy. Soc. Vicl. (u. a.) 1914, p. 17, 
pi. iii. Iig. 4. 

Mr. Ashton’s figure is quite misleading ; it is mmocessarily 
magnified* 

Although Mr. Ashton describes tho wings as “reddish 
yellow,” the absence of any coloration in the figure makes the 
wings appear to be hyaline ; lie also correctly describes “a 
white spot on margin just outside anal area” which does not 
appear in the illustration. The length of the rostrum is not 
a constant character. It is a common species throughout 
South and East Africa. 

Abricta noctua , Dist. Ann. & Mag. Nat. Hist. (8) xii. p. 487 
(1913). 

Abricta rufonigera , A«ht. Trans. Roy. 8oc. S, Austr. xxxviii. p. 349, 
pi. x\ii. tig. 9 (1914). 

Kobonga froqgatti } Dist. Ann. & Mag. Nat. Hist. (8) xii. 
p. 490 (1913). 

Kobonga castmea, Asbt. Trans. Roy. Soc. S. Austr. xxxviii. p, 351, 
pi. xxxviii. tig. 5 G914), 
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VI.— On new Species of Ilisteridfie and Notices of others. 
By G. Lewis, F.L.S. 

It is only within very recent years that anything has been 
known o£ the Coleopterous fauna of Formosa. The first 
paper pn the Histeiidae is in the * Ent. Mitteilungen * in 1913, 
and enumerates 36 species. Since this a collection has been 
brought to England oy Dr. T. Shiraki, bringing the number, 
with a few others, up to 76, of which some are of special 
interest in showing the dists ihutlon of several genera and 
species not hitherto included in the Japanese or Chinese 
faunas. From Japan 70 species have been recorded, but 
irom China pioper scmcely more than 20 are known. The 
piesent paper will servo as a report on Dr. Shiraki'a collec¬ 
tion. The most remmkdble species m it is th eSkrnauhuv 9 of 
which there is a single example only, and which appears to 
be the New Zealand species ; I should like to see this con- 
filined by the capture of more specimens. The Teretrionoma 
is new and described here, and there is also a new species of 
Epi echinus. The last genus icquires a veiy careful study, 
and when made the sterna should be figured, as in them the 
chief specific characters reside. I have four or five unrccoided 
species from the Oriental Region, and I think it will be 
better to treat with them in a separate paper. 

Terelriosoma formosum , sp. m 

Oblongum, cylindricum, breve, robustum, nigrum nitidnm, undiquo 
sat dense punctulatum; pronoto angulis antieis rufis; prostorno 
antic© murginato; mesosterno marginato, aliquunto acute pro- 
minulo ; tibiis unticis 6-dentatis. 

L. 21 mill. 

Oblong, cylindrical, robust, black and shining, surface 
somewhat densely and finely punctulate ; the thorax, mar¬ 
ginal stria complete, anteiior angles distinctly reddish, also 
the legs and antenna); the piosternum, anteiior edge dis¬ 
tinctly maiginate ; the mesosteruum somewhat acute ante¬ 
riorly and also distinctly marginate ; the anterior tibiae are 
6-dentate on the outer edge, with two small teeth at the tarsal 
end ; the pygidium is rugose on the posterior portion in the 
male. 

This species is very similar to T.somerseti , Mars., but it is 
structurally different in the form of themesosternum and also 
in its marginatum. In somerseti the edges are simply elevated 
and the projection obtuse. 

Jlab. Kotosho, Formosa. 
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List of Species. 

(The named of the localities are attached to thoso in Dr* T. Shiraki’s 
collection*) 

Niponiidje. 

Niponitti intpremiollts, Lew. IIorLku. 

— camlicolliSy Lew. Kotosho. 

Histkuipje. 

Trypeticus venator . Low. iloiiahn. 

- tauten, Bickh. 

— canalifrons, Bickh. 

Terttriovma fonnosum, sp. «. Kotosho, 

Jlololepta elongaia , Er. Kotosho. 

- htyonia, Lew. Ilorislm, 

- depressa f Lew. Shinten. 

- indtca , Er. 

Plasm* juvanus, Er. Ivotosho. 
titernaufaj zealandica, Mars, Kotosho, 

Apobletes tener> Mars. 

- a rylonoides, Bickh. 

- schaumiy Mars* Kosh nn. 

Plat glister cambadjemis, Mais. 

- at rat us, Er. Formosa. 

- niponensis, Lew. 

- horni, Bickh. 

Platysoma tchcnklingi, Bickh. 

- Icwm* Mars. Taipin, 

- pint, Lew. Kiirun. 

- unicntn , Bickh. 

- cribropygum , Mars. Kotosho. 

- confucii t Mars. Koshim. 

- ce/atum, Lew. Honshu, 

- sylvestie, Schm. 

('yustoioma hneioollc , Mars T«ipm. 

ifblisia tauten, Bickh. 

- pygmcea, Bickh. 

- pay ana. Lew. 

Pachylister lutariut, Er. Koshun. 

- ckincmis, Mars. Ilorislm. 

- congener , >Schm, lloiisha. 

Meuihieter jeheli, Mar*. Ilorislm. 

Ulster thibetanus , Mam. Koshim. 

— — orientalis, Paylc. ilorislm. 

- punctulatus, Wit*d. Ilorislm. 

- bolcti. Lew. Shmten, 

- mult idem, Schm. 

Pcranus depistur, Mars IToiisha. 

At liol m pu it horn y Mars. Shiuton. 

— dvodecimstt iatus y Schr, Taipia, 

- ccelestis , Mars. 

—— philipp>neiM8, Mars. 

Orammostettna niponensis * Lew, Arisai* 

— curvicolltSy Bickh, 

J fyierus sautcri, Bickh, 
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Parepierus kivisi, Bickh. 

Carcinaps quatuordecimstriata , Steph. Tuipin. 
Pnchylomalus mttsctdus, Mars. Iiorisha. 
Paromalus niponicus, Low. 11 orisli a. 

- oceanitis, Mars, Kotosho. 

- mendicus , Lew, Arisan. 

- viaticus, Lew. Taihoku, 

— - vernalis, I jew. Iiorisha. 

- sautei t, Bickh. 

Dendrophtlus xavteri, Maw. Tai pin, 

Tribal"* punctillatus, Bickh. 

- colombiu *, Mars. 

Cypturu* cenescena, Er. Kngi. 

Anaylymma circularis, Mars. Kotosbo. 
Notodoyna bull at urn , Mars. 

- foftHosum, Bickh. 

- fungomm, Low. Taipin. 

Onthophilus oatreatns, Low. Iiorisha. 
Epiechmm , ap. n. Koshun. 

Abrccus bonzicus , Maw. Kitosan. 

-- indictis, Lew. 

Anapleus stigma finis, Selim. 

Dacanius niponuus, Lew. 
iSapmina 8j)ecio8i/s f Er, Tnihoku. 

- optabtlis, Mars, Koshun. 

— quadrig utt at us, Eabr. Kokkiri. 

- nit id ulus , Fabr, Taihoku. 

— variant, Schm. Koshun. 

- sina, Mars. Taipin. 

Onathoncu* rotundatu*, Kugol, Taihoku. 


VII .—Notes on the Asiatic Bamboo-Hats (Rhizomys, etc.)* 
By Oldfikld Thomas. 

(Published by permission of tho Trustees of the British Museum.) 

In connection with the determination of a bamboo-rat ob¬ 
tained in Burma duiing the Bombay Natural History 
Society's Mammal Survey, I have examined all the speci¬ 
mens of this interesting group ia the Museum, and now 
make somo preliminary notes about them, with descriptions 
of new species. 

The genus Jiliizomys, as hitheilo used, is evidently a 
composite one, and three groups are distinguishable from each 
other, typified lespoetively by the species sinensis, sumatrensis , 
and baUtus , the first being the type of Rhizomys *, the second 

* Although both sinensis and sumatrensis were included in the genus 
JRhtzomys, when first funned by Gray, the former is fixed as the genotype 
by the paragraph next before “ Rhizomys ” in the description: “The 
third genus described was founded on a gUrine quadruped nearly allied 
to the Bamboo-llut [Afus sumatrensis J.” 
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of Nydochptes , and the third of a new genus now described. 
The chief characters of these three geneva arc as follows :— 

1. Nyctoclkpti 8, Tcmm. 

Size very large. Palm and sole-pads low, hardly raised 
above the general surface, granulated, the two postenor sole- 
pads conjoined. Mammro 2—3 = 10. 

t Anteorbital foramina oval or circular. Posteiior riaies 
well open, often neatly ns wide as high. 

Set of incisors intermediate between that found in the other 
two genera. Al { about the size of //**, not or raiely worn to 
a lower level. 

Range . Burma, Malay Peninsula, and Sumatra. 

Type. Nyctocleptes sumatrensis [Nyctocleptes (Ukan, 
Tcium.). Other species cinercns , Med. (including erythro- 
genys, Andeis.), and insularis , sp. n. [infih). 

2. Kiiizomys, Gray. 

Size lather less than in uiycloch/ftes. Palm and sole-pads 
distinct, gmnulated, the two postenor sole-pads separated, 
though enlarged. Mainnuo normally l—3 = 8, though 
occasionally a minute anterior pectoial pair, not functional 
in any specimen examined, may be piesent. 

Anteoibital foramina subtnangulai. Posteiior naies con¬ 
tracted, much liighei than broad. 

Incisors foimmg a segment of a comparatively small circle, 
their points diiected back wauls. M x decidedly smaller at all 
ages than m 3 , and worn in adults much below the level of 
the latter. 

Range. Assam, Burma, and Siam to South China. 

Type . R. sinensis, Giay. Other species, vestitus , M.-Edw., 
davidi , Tlios., pruinosus , Blyth, /atouchei and pannosus, 
spp. nil. (jtnjra). 

3. Cannomys gen. hoy. 

Size comparatively small. Taira and sole-pads normal, 
well defined, not granulated. Mammae 2—2 = 8. 

Anteorbital foramina and posterior wares much as in 
Uhhomys. 

v From tcawa , cane or bamboo. While searching for a suitable name 
for this annual, i have noticed that the term Myorycte*, given to ft fossil 
Madagascan rodent by Dr. Forsyth Major (Ueol! Mag. (6) v. p. 97, 1908), 
is preoccupied by Kborth (Zuitschr. Wisa. Zool. xh. p. 630, 1803) 
(Myoryktee, quoted as Myoryctw by Scudder, 4 Noraonciator,’ p. 204, 
1882). 1 would suggest renaming the Malagasy genus Major la , alter its 
distinguished discoverer and desenber. 
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Incisors forming a segment of a large circle, their points 
tin own strongly forwards. Molars decreasing in size back¬ 
wards, the fiist decidedly larger than the second, its grinding- 
surface not worn lower than that of the latter. 

j Range* Nepal to Southern Siam, not extending into China. 

Type. Cannomys badiua (Rhizomys badius , Hodgs.). 
Other species castaneus , Blyth, and minor % Gray, 

Descriptions of new species ■ 

Nyctocjeples insularis , sp. n. 

General characters as in N. sumatrensis , but size maikedly 
smaller; two adult male skulls measure 75 and 76 mm. in 
condylo-basal length, and two females 71 mm., while in the 
Malaccan foim these measurements are at least 81 and 78 
lespectively, and often much more. Crests less developed 
throughout in specimens of corresponding age, and, as a 
consequence, the occipital plane is distinctly lower. 

Colour very light, though some specimens of the mainland 
form are similar. Flanks and shoulders whitish ; an ill. 
defined darker line down crown and nape, awd the posterior 
back duiker. One specimen in four with a slight tendency to 
the reddening of the cheeks often found in sumatrensis, and 
still more marked in the inoie northern cinereus. 

External dimensions of a male in spit it:— 

Head and body 320 mm.; tail 130 ; hind foot 57*5; 
car 17. 

Skull-dimensions of male and female, the second the type : 
condylo-basal length 76, 71; condylo-incisive length 77, 
72*5; zygomatic bieadth 56, 52 ; nasals 26*7 x 11, 23 x 11; 
breadth across frontals anteiioily 21*2, 23 - 5; intertemporal 
breadth 12, 12*5; height of crown from alveolus of m z 27*7, 
27 ; occipital plane, height from basion 25,24 breadth 33*5, 
33*5 ; palatal foramina 7, 6*6 ; width of posterior nares 5*4, 6 ; 
upper molar scries (crowns) 14*2, 13*5. 

/lab. Deli, Sumatra. Type from Padang Brahrang. 

Type . Adult female. B.M. no. 90. 8. 21. 5. Collected 
and presented by Thoo. C. Barclay, Esq. Four specimens 
examined. 

Whatever Hardwickc’s meaning was in attaching the 
name sumatrensis to an animal which lie only knew from a 
drawing of a Malaccan specimen, it is quite clear that there 
is no escape from the use of that term for the peninsular 
foim, and now that the Sumatian lepresentative of the genus 
proves to b^ different it must have another name. 

The three forms N, cinereus , sumatrensis, and insularis 
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form a series decreasing in size southwards with a gradual 
lightening of colour and disappearance of the red on the 
checks. Whether they will prove to be shavply separable 
from each other, or intergrade, there is as yet not enough 
material to decide. 

Rhizomys latouchei , sp. n. 

Size slightly greater than in It. sinensis and pruinosus . 
Fur soft ; hairs of back about 20 nun. in length. Colour of 
the most pronounced “ pruinosus” character, dark smoky 

E profusely grizzled with the white ends to the longer 
s. Under surface rather paler. Top of muzzle daiker. 
Area round mouth groyish white. Hands and foet brown, 
fingers whiter. Tail blackish, apparently without lighter 
tip. Matnmaa, functional, 1—3 = 8, but there is in addition a 
minute anterior pectoral pair which have obviously never 
been used. 

Skull heavily built, more so than in sinensis and pruinosus . 
Nasals evenly narrowing backwards.* Anteorbital toramina 
rounded, le>s triangular than in the other Rhizomys , and 
more resembling those of Nyctocleptes . interorbital region 
broad, its edges square, slightly converging backwards, con¬ 
tinuous with the parietal ndges; the latter remain separate 
throughout, at least 5 mm. anait, and do not form a median 
sagittal crest. Occipital plane comparatively low, more 
neaily vertical than in other species. Bieadth of posteiior 
narial opening about half its height. 

. Molais rather light. M l distinctly worn down below the 
line of m a . 

Dimensions of the type :— 

(No external measurements available.) 

Skull: condylo-basal length 69 nun,; condylo-incisive . 
length 67*5 ; zygomatic breadth 50; mesial height of 
zygoma 9; nasals 26x9; anteoibitnl foiamcn 5*1x5; 
greatest breadth on frontal* 19*5 ; interoi bital breadth 13*2 ; 
height of crown from alveolus of w 3 27 ; occipital plane, 
height from basion 21*5, breadth 32; palatal foramina 7*3 ;< 
upper molar seiies (crown*) 13*5. 

Hab . Swutow, Quangtung, China. “ In hillB.” 

Type . Adult female. B.M. no, 92. 2. 1, 27. Collected 
^February 1889, and presented by J. do La Touche, Esq. 

While the skin of this species is indistinguishable from 
that of R. pruinosus , the skull has some resemblance to that 
of Nyctocleptes by its thick build, rounded anteorbital fora¬ 
mina, and broad unconstricted intcroibital region. 

From its locality it might have been supposed to bo 
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li. sinensis, which has not been rediscoveied since its capture 
near Canton by Reeves nearly 90 years ago; but the skull 
differs in too many important characters for this to be the 
case. The anteorbital foramina, the nou-devolopinent of a 
sagittal crest or intertemporal waist, the height of the zygo¬ 
matic bone, and the slant of the occipital plane are all so 
different that the identity of the two is quite impossible. 

I have named this fine animal in honour of its donor, to 
whom the National Collection is indebted for so many valuable 
Chinese mammals. 

Rhizomys pannoaus, sp. n. 

11. pruinosus group, Mamrmo 1—3 = 8. 

Size about as in It. sinensis. Fur thin, poor, and rather 
harsh. General colour near “ Verona brown,” varying to¬ 
wards gieyish brown ; the long hairs, as in pruinosut> } brown 
with white ends, but, owing to their lesser number, there is 
not the strong hoary effect present in that species. Under 
suiface sparsely haired, almost naked, its thin covering 
giejish blown. Head lather darker than back. Hands and 
lect nearly naked, greyish brown. Tail naked, blackish. 
Mammae 1—3 = 8: this number quito clear and definite in 
two adult females. 

Skull short, stout, very heavily built, the crown higher 
and more convex above than in pruinosus. Occipital plane 
not so strongly slanted as in the latter. Sagittal crest 
developed tho whole length ot the paiictals in the male, but 
in the female the muscular ridges do not meet except on the 
posterior third of the paiietals, the space between them 
anterioily about 4 mm. in breadth. Nasals slightly exceeding 
the premaxillary processes behind. Anteorbital foramina 
subtnangular, neither so rounded as in Nyctocleptes n or so 
angular as in vestitus and its allies. Zygomata very high 
mesially. Posteiior narial opening medium, neither so open 
as in sumatrensis nor so contracted as in vestitus . Incisors 
not tin own forwards, about as in pruinosus. Molars rather 
nanower and lighter than in pruinosus , the difference 
especially perceptible in youth. First upper molar smaller 
and worn lower than the second. 

Dimensions of the type (measured on the skin) :— 

Head and body 320 mm.; tail 120; hind foot (wet) 46. 

Skull: condylo-basal length 64*2 ; condylo-incisive length * 
64 ; zygomatic breadth 47 ; nasals 25 x 9*5; anteorbital 
foiamea 6*8 x 5 ; breadth between outer comers of the two 
foramina 23; mesial height of zygoma 9; inteitemporal 
breadth 10*5; height of ciown from alveolus of w* 28*5; 
occipital plane, height from basion 22*5, breadth 30*7; 
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palatal foramina 7*5; *width of posterior nares 4; upper 
molar series (crowns) 12*5. 

Another, older, female skull lias an approximate condylo- 
basal length of 69 mm., with intertempoial diameter 12 mm. 
ITab. Ohantabun, S. Siam. 

Type . Adult female. B.M. no. 7, 1.1.163. Collected by 
M. Henri Monhot. Tomes Collection. Three adult and 
two young specimens, all collected by Monhot. 

This species is distinguishable from its allies, the other 
members of the pruinosus group, by its thin fur, browner 
colour, and the height and convexity of its brain-case. 


VIII.-— On Bats of the Genus Promops. 

By Oldfield Thomas. 

(Published by permission ot' the Trustees of the Biitish Museum.) 

The genus Promops , as restricted by Miller *, contained at 
the time the latter wrote only two species— P. nasutus , Spix, 
from the ltio Silo Francisco, Brazil, and P. fosteri , Thos., 
from Paraguay. When describing P, fosteri , I took as 
repiosenting P. nasutus the large species so named by 
Dobson, but Mr. Miller has suggested to me that it is the 
Paiaguayan bat which is the real nasutus f and that I should 
have described the larger form as new. 

Since that time a certain amount of additional mateiial has 
come into the Museum, and I have now examined it with a 
viinv to clearing up the confusion on the subject. 

The most important specimen is one collected by A. Robeifc 
in 1903 at LamarSo, Bahia, a locality so near the Rio S^o 
Francisco that the specimen, which agrees sufficiently closely 
with Peters’s description and figure of Spix’s type, may be 
taken as representing the real Promops nasutus . 

Peteis’s measurements of the skull are a little inconsistent 
inter se } so that some must be erroneous, but tho majority of 
them, and the excellent figure, agree nearly with Mr. Robert’s 
specimen, which is, as Mr. Miller suggested, a comparatively 
small form, widely different from tho Molossus nasutus of 
Dobson, but yet not ouite the same as P. fosteri. 

A study of the whole series indicates that six forms of 
Promops may be distinguished, two large ones from opposite 
ends of the range of the genus and four small ones from 
Brazil, Paraguay, and Argentina, They are mostly dis¬ 
tinguished by size, so that, taking an exact measurement 

* “ Families and Genera of Bats,” U.S, Nat, Mas, Bulletin o7 t p. 2ot> 
(1907). F 
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of the two first molars on their outer edge as a gauge, the 
species may be arranged as follows 


A. First two molars 4*0 mm. and upwards. 

а. 4*4-4 5 mm. (Central America.) .. 1. central it. 

б. 4*04*1 inm. (Paraguay.) . 2. occultu*. 

33, First two molars less than 3*0 mm. 

a. Forearm about 46-48 mm. 

Two molars 3 0-3 7 mtn. Braiu-case swollen. 

(Paraguay.) . 3 .fasten', 

b‘. 3*4-3 5 mm. Brain-case less swollen. 

a 1 . Colour darker and richer. (Brazil.) . 4. natutm. 

h\ Colour pale and dull (N. Argentina.) .. 6. ancilla. 

1. Forearm 43 mm. (Amazonia.) ... . . 6. panunut . 


1. Promops centralis , sp. n. 

Size largest of the genus. Colour dark rich blackish 
browu ; bases of hairs more prominently white than in the 
next species. 

Forearm of type 54 mm. ; metacarpal of third finger 
56 mm. 

Skull: greatest length from occiput to baso of incisors 
20*2 ; condyle to front of canine 11P3; maxillary tooth-row 
8*3 ; m } ana m * on outer edge 4*5. 

Hah. N. Yucatan, Central America. 

l\/pe. Adult female. B.M. no. 94.2.5.4. Collected by 
Q. F. Gaumer, Presented by Osbcrt Salvin, Esq. Tluce 
specimens* 

2, Promops occultus y sp. n. • 

Slightly smaller than P. centralis , the skull hardly smaller, 
though there is propoitionally more difference in the teeth. 
Colour rather less rich brown, and with less white at the 
bases of the hail s* 

Forearm of type 51 mm.; thitd metacarpal 54*5. 

Skull: gieatest length 20; condyle to front of canine 
18*8 ; maxillary toolh-row 7 9 ; m l and m 2 on outer 
edge 4'0. 

Hub. Paraguay. Type from Sapueay. 

Type. Adult female. B.M. no. 2.4.11.24. Original 
number 714. Collected 6th March, 1902, by W. Foster. 
Two skins and two spirit-specimens. 

The great difference between this and the other Paraguayan 
species, P.fosteri, had not been previously noted owing to the 
fact that, the Museum being well supplied with specimens 
of P.fosteri , the skulls were left in the spirit-specimens, and 
the skins were made into duplicates and have only now had 
their skulls ejeaned, 
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3. Ptomops fosteri , Tlios, 

Size markedly smaller than in the two previous specie*. 
Brain-case unusually swollen, much more so than in 
P. nasutus . 

Forearm of type 48*5 mm,; third metacarpal 50. 

Skull: greatest length 18*5 ; condylo to front of canine 17 ; 
maxillary tooth-row 6*8 ; m l and m 3 on outer edge 3*7. 

Hob . Paraguay. Type from Villa Rica. 

Type . B.M. no. 1 . 8. 1.17. 

4. Promops nasutus, Spix. 

Size rather smaller than in P. fosteri , the biain-case much 
less swollen. Colour similarly daik and iieh. 

Forearm of type, measured by Peters, 47*5; upper tooth- 
row 7*3. 

Bahian specimen:—Forearm 48*5, third metacarpal 50. 

Skull: greatest length 17*6 ; condyle to front of canine 
16*2 ; maxillmy tooth-iow 6*7 ; w* 1 and m* on outer edge 3*5. 

Jlab. E. Brazil. Type from Rio Siio Francisco. 

Type in Munich Museum. 

5. Promops ancilla , sp. n. 

Size and cranial characters as, in P. nasutus , Hairs of 
body not or scarcely passing on to intei femoral membrane. 
Colour paler and moie drabby brown—upper surface lather 
paler than <f mummy-brown ” ; under surface similar, but 
still paler, the white bases to the hairs well maiked and 
prominent, the long hairs of the flank and axillaiy region 
neatly wholly white. 

Dimensions of the type:— 

Forearm 50 mm.; third metacarpal 53*7. 

Skull: greatest length 17*5 ; condyle to front of canine 
16*4; maxillary tooth-row 6*8; m J and m*on outer edge 3*1. 

Hub . N* Argentine. Type hom Cachi, Salta. Alt. 
2500 m.; a specimen from Tucunmn. 

Type . Adult male. B.M. no. 6.5. 8. 4. Collected 15th 
April, 1905, by J. Steinbach. Tlneo specimens. 

I should have been inclined to call this bat, which was 
first obtained by Sr. Dinelli in 1902, a subspecies of 
P . nasutus , but, as the Paraguayan P. fosteri comes between 
the ranges of the two, we must await further material befoie 
presuming that intermediate specimens occur. 
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6. Promop8 pamana, Miller. 

Forearm only 43 nun. in length. Third metacarpal 44*5. 
IJab % Upper Puius River, Amazonia. Type from Hynta- 
naham. 

Type in IJ.S. National Museum, No. 105528. 

Described on a specimen without skull. 


IX.— Descriptions of Two new Lizards from Australia . 

By G. A. Boulenger, F.lt.S. 

(Published by permission of the Trustees of the British Museum.) 

AMONG tbe reptiles collected by Dr. R. Rcharff on his visit 
to Australia with the British Association and submitted to me 
for identification, I lmvc found examples of two unknown 
Scincid lizards, which are here dcscnbed. Dr. Scharffhas 
kindly allowed mo to keep the types for the British Museum. 

Lygosoma scharffi . 

Section Siaphos. Habit lacertiforrn ; the distance between 
the end of the snout and the fore limb is contained once and 
a tiMC in the distance between axilla and groin ; fore limb 
tetiadactyle, hind limb pontadactyle. Snout short, rather 
pointed. Lower eyelid with an undivided tiansparent disk. 
Nostril pietced in the nasal; no supranasal ; frontonasal 
nearly as long as broad, forming a broad suture with the 
lostral; no praefrontals ; frontal slightly longer than the 
frontoparietals, in contact with the first and second supra- 
oculars; four supraoculais, first smallest; seven supiaciliaiies; 
frontoparietals distinct, longer than interpaiietul ; parietals 
forming a suture behind the interparietal ; a pair of nuchals 
and a pair of temporals border the paiietals ; fourth upper 
labial below the centre of the eye. Ear-opening minute. 
20 smooth scales round the middle of the body, dorsals 
largest. Prseanais feebly enlarged. Fore limb reaching 
between the car and the eye ; fingers short, third slightly 
longer than second; hind limb neaily as long as the distance 
between the end of the snout and the fore limb; toes 
shoit, third and fourth equal, with 14 or 15 smooth lamellae 
inferiorly. Dark biown above, with lighter dots, brownish 
white beneath ; a blackish lateral streak on the posterior 
pait of the body and on the tail; biown spots on the lower 
lip. 
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mm. 


Total length. 67 

IIe«d. 7 

Width of head. 4 

Body. 23 

Fore limb. 7 

Hind limb . 10 

Tail (reproduced) . 27 


A single specimen from One Tree Ilill, near Brisbane. 

This very -distinct species is easily distinguished by the 
number of digits, all other Australasian and Malayan species 
of the section Siap/ios having either five or three digits to 
both limbs. Among the African species* the digits are 
either 5 + 5 all well developed, 5 + 5 with the pollex rudi¬ 
mentary or clawless, 4 + 4, or 4 + 3. This is the first- 
discovered species with digits 4 + 5. 

Both this and the following lizard are good examples of 
the fallacy, fiom the point of view of natural relationships, 
of basing geneia on the number of digits in the family 
Scincidce. 


Ltj josoma peronii , var. tridactylum . 

Body much elongate; limbs very weak, tridactyle; the 
distance between the end of the snout and the fore limb is 
eontuinod twice to twice and one-third in the distance between 
axilla and groin. Snout short, obtuse. Lower eyelid with 
an undivided transparent disk. Nostril pierced in the nasal; 
no supranasal ; frontonasal broader than long, forming a 
suture with the rostral and with the frontal ; latter shield as 
long as the frontoparietals, as large as or a little smaller than 
theinterpaiietul, in contact with the fiist and second supia- 
oculars ; four supraoculais, second largest; seven supia- 
ciliaries ; parietals forming a suture behind the intei parietal; 
three pairs of nuchals ; fifth upper labial below the centre of 
the eye, from which it is sepaiated by a series of subocular*. 
Ear covered with scales, indicated by a depression. 18 or 20 
smooth scales round the middle of the body, dorsals largest. 
A pair of enlarged pnoanals. The length of the hind limb 
equals the distance between the centre of the eye and the 
fore limb ; third toe considerably longer than second. Tail 
thick, nearly once and a half the length of head and body. 
Bronzy brown above, most of the scales with a dark brown 
dot; a black dorso-lateral line; sides grey, speckled with 
black; lower parts whitish, spotted with black. 

• Cy. Boulenger, Tr, Zool. Soc. xix. 1009, p. 243. 

Ann. & Mag . Hist . Ser. 8. VoU xvi. 5 
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mm. 


Totftl length. 110 

Head. 8 

Width of head. 5 

Body. 102 

Fore limb. 8 

Ilind limb. 12 

Tail . 65 


Three specimens obtained at Yallingup, S.W. Australia. 

The above description is almost an exact reproduction of 
that of L. peronii except for the absence of the fourth 
digit—a character which is common to the three specimens 
collected at Yallingup. As, however, among a large number 
of typical L. peronii fiom the Coolgardie district, W. Aus¬ 
tralia, pieaented by Mr. L. C. Webster, 1 find one with four 
fingers and three toes, 1 think it preferable to desciibe the 
tridactyle form as a variety or subspecies lather than as a 
species. 

This interesting lizard adds a link to the chain of closely 
allied fotms of the section IJemiergis :— 


Li/gosoma initiale } Weiner. 

— )>eronii , Fitz. 

- —— , var, tridactylum . 

- decresinise, Fitz. 

— quadnlineatum, D. & B. 


Digits 5 f 5. 

„ 4 + 4 (larely 4 + 3). 

„ 3 + 3. 

„ 3 + 3. 

» 2 + 2 . 


X.— On the African Shrews belonging to the Genus 
Crocidura.— III, By Guy Dollman. 

[Continued from \ol. xv p. 575.J 
Group 0 (znphiri and olivieri), 

Size large. Colour nbote ulaty brown nr pale umber. Third upper 
unicuapida broader than second. 

(23) Crocidura znphiri , sp. n. 

A dull, slaty, cinnamon-coloured species, with small upper 
unicuspids and a very bristly tail. 

* Dr. Werner has propose d the name L. qundridujitatum to replace 
that of L, peronii , Fitz , on the assumption that Fitzingor's name is more 
recent than that of L peromi , I). & B. But it is the reverse, arid tho 
latter species should bear the name L. blackmunni, Do Vis, if both are 
placed in tho same genus. 
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Size of body rather less than in nyanstp , more as in olivieri . 
Fur fairly long, hairs on back 6-6*5 mm. in length. 

Colour above dull cinnamon-brown mixed with dark slate- 
grey, the new pelage about as in “deep mouse-grey ” mixed 
m ith “fuscous,” and the worn coat “ Prout's brown” washed 
with “ Saecardo’s umber.” Flanks rather more slaty, the 
transition to the slate-grey of the ventral surface gradual 
and indistinct. Belly dark slate washed with greyish huff 
(“deep neutral grey ” washed with “ light greyish olive”), 
darker than in nyansa: or olivieri . Backs of hands and feet 
dirty huff. Tail shorter than in nyama, brown above, a 
trifle paler below ; bristle-hairs exceptionally numerous and 
long, from 14 to 17 mm. in length, and densely distributed 
throughout nearly the entire length of the tail, greyish in 
colour. 

Skull with narrow maxillary region; teeth smaller than in 
nyamce , olivieri , or doriana , about as in /laves re ns. Upper 
unicuspids small, especially the second, which appears con¬ 
siderably smaller than the third when viewed from above; 
last upper molar broad. 

Dimensions of the type (measured in the flesh) :— 

Head and body 103 mm.; tail 60; hind foot 18*5; 
car 11. 

Skull (broken): length of palate 11*9; least interorbital 
breadth 4*6 ; greatest maxillary breadth 7*7 ; length of 
upper tooth-row 12*3. 

IJab. Charada Forest, Knffn, Abyssinia. 

Type. Adult female. B.M. no. 6. 11. 1. 12. Original 
number 100. Collected on June 2nd, 1905, by Mr. Zaphiro, 
and presented to the British Museum by W. N. McMillan, 
Esq. . . s 

The chief diagnostic characters of this species are the dull 
slaty-brown colouring, the great development of the caudal 
bristle-hairs, and the small size of the second upper uni- 
cuspids. Crocidura macrodon , Dobs., which is supposed to 
have come from the Sudan, is a very much smaller animal, 
the hind foot being only 14 mm. in length. 

(24) Crocidura olivieri , Less. 

Sore.v olivieri, Lesson, Mnn. Mnuim. p. J2I (1827). 

A pale coffec-brown-colourcd species allied to zaphiri. 

About equal in size to J/avescens, rather smaller than in 
the nyansce group. Fur of back fairly short, hairs from 5 to 
6 i$m. in length. 

5 * 
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General colour of upper parts considerably paler than in 
zephiri , near “Saccardo’s umber” mixed with “Prout’s 
brown,” the brownish tint changing on the lower flanks 
rather abruptly into the greyish white of the belly ; ventral 
surface “ light greyish olive, paler than in nyanam or zaphiri, 
almost as pale as in doriana, but more silvery. Lateral gland 
white. Backs of hands and feet brownish. Tail dark 
brownish above and below, bristle-hairs long and fairly 
numerous, evenly distributed over the basal two-third#. 

Skull smaller and narrower than that of nyaneet. Teeth 
like those of zaphiri, third upper unicuspid larger in trans¬ 
verse section than the seconcl. Basal cusp of anterior upper 
incisors quite small, os in zaphiri, doriana, and the nyansm 
group. 

Dimensions of five specimens from Giza, Egypt (two 
measured in the flesh and the others preserved in spirit):— 


Head and body. 

Tail. 

Hind foot. 

Ear. 


mm 


mm. 

mm. 

mm. 

<*. Giza. 

100 


69 


20 

10 

?. „ . 

no 


65 


18 

10 

c U v . 

100 


70 


19 

12 

• tf .. 

94 


64 


19 

105 

+ • ft • • • . .. 

93 


03 


17*5 

104 

Skulls 









cf. 

<?• 

?• 

?• 

5. 9- 



mm. 

mra. 

mm. 

mm. 

mm. mm. 

Oondylo-incisive length 


28 5 

29 

28 

28 

28 27 8 

Greatest bieodth . 


11*8 

118 

12 

11*9 

11*8 112 

Leaftt interorbitftl breadth .. 

65 

6-3 

6 

6*3 

5 6 

Length of palate . 

,,,, 

12*7 

12-7 

121 

11*9 

12*5 12 

X^stpalutal length .. . 


12 

12 5 

11*7 

12*2 

12*1 115 

Greatest maxillary breAiith .. 

89 

9*2 

89 

8 9 

89 88 

Median depth of brain-case .. 

6*7 

6*4 

6*3 

1 0*2 

6*2 6 3 

Length of upper tooth-row .. 

13*1 

129 

12 7 

12*6 

12 !♦ 12 6 


Hab . Egypt. 

The much paler and yellower colour and less hairy tail 
immediately distinguish this Egyptian shrew from the 
Abyssinian zaphiri. 


* Tips of ircisore worn o(f. 
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Group 7 (beirce and hirta ), 

Size medium to fairly small. Colour above dull coffee-brown, bright 

* reddish buff, greyish buff, or dull chocolate; ventral surface light 
grey, rather distinctly marked off from the brownish Hanks. Second 
and third'Upper unicuspids about equal in size. 

(25) Crocidura beirep , sp. n. 

Intermediate in size between Jlavescens and hirta . 

Colour rather duller than in Jlavescens, above dark coffee- 
bjrown (“ sepia ** mottled with “ neutral grey 11 ), a shade 
darker than in the new unbleached coat of Jlavescens ; the 
worn pelage is not markedly different, rather longer and 
paler in colour (near “raw umber ”), not nearly so bright in* 
tint as in hirta or Jlavescens . Flanks rather greyer than 
back, the brown colour passing fairly abruptly into the pale 
grey of the veutral surface. Belly darker than in jlavescens , 
in the new pelage “ smoke-grey,” more buffy in the older 
phase, near “ bufly brown/ 1 Backs of hands and feet dirty 
white or brownish. Tail long, rather more finely haired 
than in either jlavescens or hirta, dark blackish brown above, 
brownish buff below ; bristle-hairs fairly numerous, white in 
colour. 

Skull markedly smaller than that of Jlavescens , but larger 
than in hirta . Interorbital region rather narrow and more 
parallel-sided. Teeth like those of Jlavescens in general 
shape, but much smaller. 

Dimensions of the type and three topotypes (measured 
in the flesh);— 


Head and body* 

Tail. 

Hind foot. 

Ear. 

mm 

mm. 

mm. 


mill. 

cJ (type). Beirs.... 103 

66 

10 


10-6 

d. „ .... ioe 

62 

16 


u 

d. ,, .... 107 

65 

10 


11 

d. „ . . 97 60 1B.5 

Skulls of type and three topotypes 


10 


<5 (typo). 

d- 

cf. 

cf. 


mm. 

mm. 

mm. 

mm. 

Condylo-incisive length. 

, 263 

24-5 

263 

25 

Greatest breadth.*. 

, 107 

106 

10*7 

106 

Least interorbital breadth .. 

4-6 

4-8 

4*6 

48 

Length of palate. *. 

Postpftlataf length.. 

Greatest maxillary breadth . 

Median depth of brain-case . 

10*6 

10*2 

106 

106 

, 112 

109 

11 

11 

7'8 

79 

7*9 

7-9 

6*8 

6-7 

67 

68 

Length of upper topth-row ...... 

109 

10-6 

11 

109 
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Hob 4 Beira, Portuguese East Africa. 

Type . Adult male. B.M. no, 7, 6, 2. 28. Original num¬ 
ber 1717. Collected on Deetynber 19th, 1906, by Mr.C.H.l). 
Grant, and presented to the British Museum by C. D* Rudd, 
Esq. 

Its smaller size and duller colouring distinguish this Beira 
species from the South-African fiavescens; the Tette form, 
hirta, is considerably brighter and lighter in colour and 
smaller in size. 

(26) Crocidura beira nyika , subsp. n. 

Related to the Beira species, darker in colour and with a 
rather longer brain-case. 

Size of body about as in beira . 

Colour of dorsal surface dark brown (“ blackish brown (1 ) 19 
mixed with “mummy-brown”), about as in the fvmosa 
group, considerably darker than in beira . Flanks similar in 
colour to back, the tint fading rather gradually into the 
dark brownish grey of the belly; underparts much darker 
and browner. Backs of hands and feet dark brown. Tail 
dark brown abote and below, not lighter on the lower side; 
bristle-hairs fairly numerous, greyish brown in colour. 

Skull like that of beira , but with n rather longer and more 
flattened brain-case ; tooth-row a trifle shorter. 

Dimensions of type (taken from dry skin) and two topo- 
types (in spirit) :— 


Head and body. 

Tail. Hind foot. 

Ear. 

wm. 

mm. 

mm. 

mm. 

$ (type). 8° 

50 

16 

9 

6 . »<i 

52 

16 

11 

rf . 05 

47 

14*5 

n 

Skulls of type and two topotypes 




$ (type)- 


cf. 


nun. 

mui. 

mm. 

Oondvlo-inci«uva length,..... 

... 24 3 

24 9 

25*1 

Greatest bieadth . 

... 10'3 

10*7 

10*5 

Least interorbital breadth .. 

... 4*9 

4*7 

4*8 

Length of palate.. 

... 9-0 

9-9 

m 

Postpalatal length. 

... 109 

110 

11*2 

Greatest maxillary breadth .. 

... 7-7 

8*2 

7*8 

Median depth of main-case .. 

... 58 

0'2 

6 

Length of upper tooth-row .. 

.... 10-0 

10'6 

10*7 


Hnb . Nyika Plateau, North Nyasaland, Altitude 60()9i 
7000 feet. 














71 


belonging lo the Genua Crocidura. 

Type. Adult female. B.M. no. 97. 10. 1. 50. Collected 
in July 1896 by Mr. A. Whyte, and presented to the National 
Collection by Sir Harry Johnston. 

The much daiker colour of*the back, belly, and extre¬ 
mities, and dark ventral surface of the tail, and longer brain- 
case distinguish this Nyika form from the Bcira shrew. 


(27) Crocidura hirta, Pet. 

Crocidura hirta, Peters, ttab. Mossamh., Saug. p. 78, pi. xviii. fig. 2 
(1862). 

Crmidura canctcem, Peters, Reis. Mossamb, Snug. p. 88, pi. xviii. 
fig. 4 (1862). 

Crocidura mine!la/a, Peters, Reis. Mossamb., Saug. p. 86, pi, xviii. 
fig. 6 (1862). 


A medium-sized cinnamon-brown species. 

Size smaller than in fiavesems or beirte. 

Colour, iu unbleached state, pale slaty grey overlaid with 
wavy rufous markings (“mouse-grey” washed with “snuff- 
brown” and “drab”). In the worn pelage the colour is 
much redder, the grey of the hair bases being completely 
hidden and the general colour bright yellowish brown 
(“ russet ”). The tint changes on the flanks rather abruptly 
into the greyish white of the ventral surface. Iu the 
unbleached and immature pelage the transition is much more 
gradual, the ventral surface being considerably darker and 
more slaty, the creamy-white hair-tips not so dominant as in 
the worn coat. Lateral gland white. Backs of hands and 
feet dirty white or browuish. Tail of medium length and 
rather coarsoly haired, brown above, paler below; bristle- 
hairs fairljr numerous, evenly distributed over basal two- 
thirds, whitish in colour. 

Skull smaller than that of beira, with flatter and narrower 
lnain-case and smaller teeth; second and third upper 
unicuspids about equal in size. 

Dimensions (as given by Peters):— 


Head and 
body. 

Toil. 

Hind foot. 

Length of 
skull. 

Greatest 

breadth. 

mm. 

mm, 

mm. 

mm. 

mm. 

85 

55 

15 

22*5 

10 

. 82 

50 

14 

21 

9*25 

. 75 

45 

14 

2175 

9*5 


Hab. Tette* Portuguese East Africa. 

In the British Afhseum there is a very large series of 
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specimens from various localities which would appear to 
represent this species. The colour-change ejriiibited by these 
specimens is very remarkable, and for the present I ,am 
forced to conclude that hWta, canescens , and annellata are 
' simply colour-phases of a single form. The immature grey 
coat, in which no rufous tiufc is present* is that described 
and figured for canescens , The gradual appearance of the 
rufous colouring, due to the bleaching of the hair-tips, gives 
the coat the same general appearance as is described and 
figured for annellata. Further bleaching results in the 
lengthening of the reddish hair-tips and complete conceal** 
meat of the slaty colour of the hair-bases, combined with a * 
gradual lightening of the underparts, contrasting more 
strongly with the rufous-tinted flanks than in either the 
gflcy phase or the condition described as “ annellata" The 
dimensions given by Peters for canescens and annellata are 
as follows:— 



Head and 
body. 

Tail. 

Hind foot. 

Length of 
skull. 

Greatest 

breadth. 


mm. 

mm. 

mm. 

min. 

xnm. 

canescens .., 

.. 80 

40 

13*6 

21 

9 

annellata d 

.. 83 

r>2 

15 

23 

9-5 

„ d 

.. 90 

55 

14 

22 

9-6 

,, 2 

.. 72 

45 

14 

22 

95 


The following are the flesh-dimensions of seven specimens 
in the Huseum Collection:— 



Head and body. 

Tail. 

Hind foot. 


mm. 

mm. 

mm. 

$. Tette. 

. 87 

48 

15 

d>. Salisbury. 

.... 90 

49 

14 

2- „ 


48 

18 

$ • tf * *« .V 


47 

14 

$. E. Loangwa ... 

. 75 

46 

13-fi 

d. Katanga. 

. 90 

63 

10 

id. Angola. 


44 

16 


(Skull-dimensions ;• 


Condylo-incitdve length ... 

Greatest breadth. 

Least interorbital breadth . 

Length of palate... . 

Postpalataf length . 

Greatest maxillary breadth 
Median depth of brain-case 
Length of upper tooth-row 


?. <J. $. dL 

Tette, Mazoe. Loangwa. Angola, 


mm. 

mm. 

intn. 

ram. 

2L7 

22'8 

22*5 

237 

9-6 

6-8 

0*5 

10 

4*5 

4-8 

4*3 

4-fi 

8'8 

90 

0*4 

9-8 

9*3 

9*9 

10 

10-2 

6*7 

7'6 

* 7 2 

7-6 

6*3 

<#68 

6 


9*3 

10 

0*6 

10-3 
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This species would appoar to have a very wide distribu¬ 
tion; in the Museum Collection are specimens from the 
following localities •.—Tette, Salisbury, MazOe, S. Nyasa, 
Loangwa, Katanga, and Angola.' 

(28). Crocidura hirta flavidula, Thos. & Schw. 

Crocidura flamcent Aavidula, Thomas & Scbwaun, P. Z. S. P. 204 
(1906). 

In dimensions agreeing closely with hirta. 

Colour above (in worn pelage) more uniform than in the 
Tette species, the grey speckling not so dominant, general 
colour of back “ Prout’s brown” mixed with “cinnamon- 
brown.” Flanks, ventral surface, extremities, and tail as in 
hirta. 

Skull rather larger than in the specimens described by 
Peters. 

Dimensions of the type and four topotypes (measured in 
the flesh) 


Head and 
body. 

Tail. 

Hind foot 

Ear. 


mm. 

mm. 

mm. 

mm. 

<3 (type). Umvolosi.... 

109 

61 

145 

10 

6- 

02 

48 

13 

9 

2. „ .... 

97 

49 

13 

9 


90 

60 

12-6 

9-7 

^. tf .... 

93 

48 

14 

8 

Skull of type and two topotypes 

:— 




<3 (type). 

cf. 

2. 



nun. 

mm. 

mm. 

Condylo-incisive length.... 


23*6 

23 

23 

Greatest breadth . 


10 

9*8 

9<8 

Least interoibital breadth 


4*6 

4*0 

4*7 

length of palate . 

Pofttpulfttal length. 

• • • ft 

98 

9*4 

9*7 

* .... 

10 6 

10*1 

10 

Greatest maxillary breadth 


7-4 

73 

7*2 

Length of upper tooth-iow 


9’8 

10*1 

10 


f.lab. Umvoloai, Zululand. 

Type. Adult male, B.M. no. 4. 12. 8. 29. 

This Zululand shrew would appear to be very closely 
delated to the Tette species, and it seems best to regard it as 
a race of that form rather than of the much larger and very 
piuch more distinct flavescent, 
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(29) Crocidura hirta pondoensis, Roberts. 

Crocidura pondoensis , Roberts, Arm. Trans. Mua. vol. iv. pt. 2, p. 71 
(1013). 

Closely allied to h. flavidula . 

Size about as in hirta; tail a little longer than in A. fla¬ 
vidula. 

Colour described as the same as in flavescens (as cinna* 
momea). 

Dimensions of the type (as given by Roberts) 

Head and body 78 mm. ; tail 59; hind foot 13 $ ear 10. 

Skull : condylo-incisive length 22 ; basal length 19; 
greatest breadth 9'5 ; length of upper tooth-row 9*3. 

The range of variation in size is given as follows :— 

Head and body 68-81 mm.; tail 51-59 ; hind foot 13-14; 
condylo-ineisive length 20 6-22'1 ; greatest breadth 8*9-9*6; 
upper tooth-row 9-9'6. 

Ilab. Ngquolcni District, Pondoland. 

Type . Male. Transvaal Mus. no. M. 901. 

(30) Crocidura sacralis , Pet. 

Croctdura sacralis, Peters, Reis. Mossamb., Siiug, p. 82, pi. xviii. fig. 3 
<lb 62 ). 

A rather small species, with short, fairly thick tail. 

Size of body about as in butlcn . 

Colour of upper parts pale brownish buff, rather paler on 
the flanks, the tint gradually passing into the greyish white 
of the ventral surface. Backs of hands and feet whitish. 
Tail short, thick at base, dirty brown above, greyish white 
below. 

Skull smaller than that of hirta, about as in smithi. 
Teeth much as in hirta , but third upper unicuspid rather 
smaller than second. 

Dimensions of the type (as given by Peters) 

Head and body 70 mm. ; tail 37 ; hind foot 13 } ear 7. 

Skull: length 21 ; greatest breadth 8*5. 

Hob. Cabaceira Peninsula, Mozambique. 

Type. In Berlin Museum. 

(31) Crocidura tnariquensis , Smith. 

Sorex mariqtwnsu , Smith, 111. Zool, S. Afr. i. pi. xliv. fig. 1 (1849). 

♦ 

Size about as in hirta, but with smaller skull and teeth. 

Colour described as “ brownish red, the head and tail 
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lightest, the throat, breast, and belly the same colour, only 
lighter and with a distinct tiut of pearly grey.” Smith’s 
co-types, which arc preserved in the British Museum, are so 
faded as to make it impossible to add to this brief descrip¬ 
tion to any extent. The ventral surface appears to have 
been darker than in hirta, and merges very imperceptibly 
into the brownish tint of the flanks. Backs of hands and 
feet brownish. Tail brownish above, paler below; bristle- 
hairs apparently about as iu hirta. The coloured figure 
given by Smith is quite unlike either his description or the 
co-types now before me; it is evident that cither some 
radical change has taken place in the pigment used or else 
the artist has painted some entirely different animal ; the 
dimensions are those of mariquemis, but the colouring is 
more like what is found in the genus Neomys. 

Skull smaller than that of hirta, with narrower muzzle 
and smaller teeth; small upper unicuspids about equal in 
size. 

Dimensions of adult co-type (45. 7. 3. 37):— 

Head and body 84r6 mm.; tail 48; hind foot 15. 

Skull (occipital region broken) : length from front of 
upper incisors to junction of sagittal and lamlnloidal sutures 
1U‘2; greatest breadth 9‘ 4; least intcrorbital 4; length of 
palate 8; greatest maxillary breadth 6’1 ; median depth of 
brain-case 5 - 5 ; length of upper tooth-row ,8'6. 

Halt, “Wood near the Tropic of Capricorn,” South 
Africa. 

Co-types, B.M. nos. 45. 7. 3. 37 and 45. 7. 3. 60. 

The affinities of this species are extremely difficult to 
decide, the co-types beiug in such a bad state of preserva¬ 
tion that it is almost impossible to come to any conclusion 
regarding the general colour or exact dimensions. For the 
present it seems most convenient to regard it as related to 
the hirta group. 


(32) Orocidura hindei, Tims. 

Croeidnra hindei, Thomas, Ann. & Mag. Nat. Hist. (7) vol. xiv. p. 237 
(1904). 

Allied to hirta, but distinguished by its larger skull and 
teeth. 

-Size of body much as in hirta. 

Colour of dorsal surface bright reddish fawn (near 
“ russet ” mixed with “ Prout’s brown ”), the fawn tint 
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passing rather abruptly into the light greyish white of the 
under parts. Backs of hands and feet white. Tail brownish 
above, white below; bristle-hairs numerous. The immature 
pelage of this species would appear to be considerably 
greyer than in the adult stage, as is the case in hirta , the 
reddish tint only appearing as the hair-tips become bleached. 

Skull rather larger than that of hirta, with larger teeth; 
upper unicuspids broad, with well-developod cingula, which 
project beyond the external alveolar border, second and 
third upper unicuspids about c.quul in size. 

Dimensions of the typo (from dry bkifct):— 

Head and body (stretched) 95 mm.; tail 50; hind foot 14. 

Skull: condylo-incisive length 24*5; greatest breadth 24*3; 
least interorbital breadth 4*4; length of palate 10; post¬ 
palatal length 11 ; greatest maxillary breadth 7*8 ; depth of 
brain-case 5*8 ; length of upper tooth-row 10*6. 

Hab. Machakos, British East Africa. 

Type. Adult femaje. B.M. no. 1. 8. 7. 2. 

This species is undoubtedly closely related to the hirta 
group, agreeing with it in general colouring, but possessing 
a larger and heavier skull. 


(33) Crocidura hindei diana, subsp. n. 

A pale brownish-buff form related to hindei , but with 
narrower unicuspids. 

Size about as in hindei. 

Colour of upper parts (in worn pelage) very pale brownish 
buff (near “ wood-brown ”), the grey hair-bases not nearly 
so dominant &b in hindei. Underparts rather whiter. Ex¬ 
tremities and tail quite as in the East-African species. 

Skull similar in shape; upper unicuspids narrower, the 
cingula not projecting out beyond the external alveolar 
border. 

Dimensions of the type (measured in the flesh) :— 

Head and body 86 mm.; tail 48; hind foot 14; 
ear 7. 

Skull (occipital region broken): length from front of 
incisors to junction ot sagittal and lambdoidal sutures 22 * 8 1 
greatest breadth 10'3; least interorbital breadth 4*5 ; length 
of palate 10; greatest maxillary breadth 7*3; median depth 
of orain-case 4*9; length of upper tooth-row 10*4. 

Hab. Lake Chad. 
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Type. Adult female. B.M. no. 7. 7. 8. BO. Original 
number 11. Collected by the late Captain Boyd Alexander 
wdurjng the Alexander-Oosling Expedition. 

The narrower unicuspids and paler colour separate this 
form from hindei, hirta , and the allied races. 


|(34) Crocidura sericea, Sund. 

Sorex Biriceus, Sundevall, Vet.-Ak. llandl. Stock, pp. 178 & 177 
(1842). 

Crocidura strauchii, Dobson, Ann. & Ma„ r . Nat. Hist. p. 225 (1800). 

Allied to the hirta and hindei groups, general dimensions 
rattier larger. 

Colour very variable, the usual bleached pelage grey 
washed with cinnamon-brown, the general effect as in 
“ snuff-brown ” speckled with “ neutral grey.” In some 
eases where the bleaching process has been carried still 
further the grey tint is much less conspicuous, the colour 
between “snuff-brown n and “cinnamon-brown.” Under- 
parts pale greyish white, the transition from the reddish 
brown to the light grey rather sudden. Backs of hands and 
feet dirty white or buff. Lateral gland white-haired. Tail 
brownish above, white below j bristle-hairs very long and 
conspicuous, evenly distributed over nearly the entire length 
of the tail. 

Skull with a rather larger brain-case than in hindei ; teeth 
about equal iu size, small upper unicuspids narrower, more 
oval in transverse section, and of equal size. 

Dimensions of the type (as given by Sundevall):— 

Head and body 90 mm.; tail 49; hind foot 14. 

Skull: length 22; interorbital breadth 4’8. 

The following arc the dimensions of a. series in the 
Museum Collection (measured in the ilcsli):— 




Head $nd foody. 

Tail. 

Hind foot. 



mm. 

mm. 

mm. 

<J. 

Bahr-el-Ghesal 

.... 94 

55 

15 

d. 

tt 

.... 90 

60 

15 

2. 

tt 

.... 00 

60 

16 


Foshoda. 

.... 105 

65 

15 

d' 

Lake No, Sudan 

.... 87 

62 

15 

2. 

w if 

.... 82 

58 

15 
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Skull-dimensions:— 


?. 

Lake No. 

ram. 

Cond} lo-incifltve length .. 25 

Greatest breadth. 10*7 

Least interorbital breadth. 4*5 
Length of palate ........ 10*3 

Postpalataf length ...... 11 

(Greatest maxillary breadth. 7*5 
Median depth of brain-case. 5*5 
Length of upper tooth-row. 10*8 

Hub . Near Bahr-el-Abiad. 


df. 

cf. 


Bahr-el- 

Bahr-el- 

Bnbr-el* 

Ghazal. 

Ghazol. 

Ghazal, 

mm. 

mm. 

mm. 

25 

24*5 

24*8 

10 6 

10*7 

10*4 

4*6 

5 

4*8 

104 

9*8 

10 

11 

10*9 

11 

7*8 

7*8 

7*7 

6*5 

55 

5*5 

108 

10*5 

10*7 


(85) Crocidura beta , sp. n. 

Darker than hindei , with a considerably smaller and 
narrower skull. 

Size of body given as about in the Machakos form, hind 
foot smaller. 

Colour of upper parts dull chocolate-brown (near “ sepia ”) 
mottled with greyish buff, the brownish tint gradually fading 
on the flanks and passing rather imperceptibly into the 
greyish white of the ventral surface. Belly rather strongly 
tinged with yellow, a condition probably due to some 
secretion of the lateral glands, which are marked by a streak 
of short white hairs. Backs of hands and feet dirty buff. 
Tail darker above than in hindei , as dark as the general 
colour of the back, below white; bristle-hairs numerous, 
white in colour. 

Skull considerably smaller, with narrower and rather 
flatter brain-case. Teeth all a little smaller, second and 
third unicuspids less circular in transverse section, more 
triangular, and crushed closely together. 

Dimensions of the type (measured in the flesh) :— 

Head and body 85 mm.; tail 45; hind foot 12*5; 
ear 12*5. 

Skull: condylo-incisive length 22*8; greatest breadth 9*7; 
least intcrorbital breadth 4 3 ; length of palate 9*5 ; post- 
palatal length 10; greatest maxillary breadth 7*5 ; median 
depth of brain-case 5*1 ; length of upper tooth-row 10. 

Hub. Charuia River, British East Africa. 

Type ♦ Adult male. B.M, no. 12. 7* 1. 67, Origiriul 
number 10. Collected on December 23rd, 1910, by 
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A. Blayney Percival, Esq., and presented by him to the 
British Museum, 

The much darker and duller colouring and smaller-sized 
skull separate this shrew from the Machakos.AzWii. 

(36) Crocidura velutina , Thos. 

Crocidura vdutina } Thomas, Ann. & Mag. Nat. Hist. (7) vol. xiv. p. 237 
(1904). 

Size rather smaller than in hindei y but considerably larger 
than hlldegardea. Fur quite short, the hairs on the back 
2*5-8*5 mm. in length. Colour abo\e dull coffee-brown 
(between u mummy-brown ” and “Prout’s brown ”), the 
hairs almost entirely brown, only the extreme basal portions 
slate-colourcd. Brown tint on flanks passing fairly abruptly 
into the silver-grey of the ventral surface, but line of demar¬ 
cation less marked than in hindei ; belly rather greyer, less 
white. Backs of hands and feet dirty white. Tail brown 
above, a trifle paler below, not sharply as bicoloured as in 
hindei ; bristle-hairs short and slender. 

Skull in general shape very like that of hindei . Teeth 
about equal m size, the second upper unicuspid appearing 
rather smaller in transverse section than the third. 

Dimensions of the type (measured from dry skin) :— 

Head and body 83 mm.; tail 47 ; hind foot 14. 

Skull (occipital region broken) : length of palate 9*8 ; 
greatest breadth 9 ; greatest maxillary breadth 7*4; length 
of upper tooth-row 10*1. 

Hab. Usambara, German East Africa. 

Type. Adult. B.M. no. 99.G.25.1. 

The chief characters which serve to distinguish this shrew 
from hindei are its duller colour, darker extremities and tail, 
and the rather smaller size of the second upper unicuspids. 


(37) Crocidura lutrella , IIcll. 

Crocidura lutrella f Heller, Smith. Misc. Coll. vol. Ivi. no. 15, p. 4 
(1910). . 

Snfaller than velutina f with dorsal and ventral surfaces 
sharply contrasted. 

Colour of upper parts described as “ light broccoli-brown, 
this colour descending on the sides unchanged.” Under- 
parts u from level of mouth and underside of tail light 
greyish buff,” in marked contrast to the darker dorsal 
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surface. Feet whitish. Lateral glands white. Tail covered ' 
by scattered long white hairs throughout its whole length* 
Skull about equal in length to that otjaehonu 
Dimensions of the type (as given by Heller) 

Jiead and body 80 mm.; tail 40 ; hind foot 12. 

Skull: condylo-incisive length 21; greatest breadth 9*8 ; 
length of upper tooth-row 9. 

Had. Rhino Camp, Lado Enclave. 

Type . Adult male* U.S. Nat. Mus. n^^b640. 

The smaller dimensions at once diejpiguish this shrew 
from hindei and its allies, while its light underparts, distinctly 
marked off from the darker dorsal colouring, render it quite 
distinct from the jachoni group. 

[To be continued.] 


XT .—On the Entomostraca of the Albert Nyanza „ 

By William A. Ounnington, M.A., Ph.D. 

The scientific exploration of the great lakes of Central Africa 
has never been undeitaken systematically; therefore it is 
hardly a matter for suipiise that in some cases we still know 
relatively little of tlio smaller and moie obscure forms of life 
which no doubt exist in them. In consequence of the very 
exceptional nature of the fauna of Tanganyika, no less than 
three British Expeditions (the most recent of which I had 
the honour to conduct) have been sent to investigate that 
lake. Though Tanganyika was, of com so, the first con¬ 
sideration, a good deal of attention was paid to oilier lakes, 
particularly Nyasa and Victoiia Nyanza, while Prof. Mooie, 
on his second expedition,-‘visitod Kivu, Edwaid Nyanza, and 
Albert Nyanza m addition. It is, however, the fact that* 
Albert Nyanza has received comparatively little attention, 
and it therefore becomes the more desiiable to place on 
record any additional information concerning it. 

In order to get a knowledge of the plankton organisms, it 
is clearly necessary to secure a series ot tow-nettings, and, as 
fur as 1 am aware, this had never be&i attempted for JLake 
Albert until the summer of 1907. In July of that jrear 
a small quantity of material was obtained by my friend 
Dr. R. T. Lciper, Helminthologist to the London School of 
Tropical M* dicine, who was accompanying an expedition 
despatched to Uganda by the Egyptian Survey Department, 
After collecting two samples, one fioin the surface and tho 
other fiom near the bottom in about 30 feet of water. 
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Dr. Leiper was unfortunate enough to lose his nets, and 
thereby his oppoitunity for farther work in this direction. 
These tow-nettings were taken at the north end of Lake 
Albert opposite Megungo. On his leturn home,, Dr. Leiper 
kindly handed over to me liis two tubes of plankton! with a 
view to their examination. 

Certain of the groups of organisms thus collected have 
already been reported on by experts, notably the Algeo by 
Prof. G. S. West (Journ. Boh vol, xlvii. 1909, p. 214) and 
the Rotifera by Mr. C. F* Rousselet (Proe. Zool. Soc. 1910, 
p. 797), but no account has been given as yet of the Entomo- 

Straca. 

In March 1908 the German Central Africa Expedition, 
under the leadership of the Duke of Mecklenbuig, visited 
Lake Albert and made considerable collections, including, of 
couise, samples of the plankton. Although the scientific 
results of this expedition aie still in course of publication, 
the sections dealing with the Cladocera and Copepoda have 
already appeared, and naturally treat of forms taken for the 
most part by the tow-net* 

The collections of Ostracoda and Copepoda which I made 
in Tanganyika, Nyasa, and Victoria Nyanza were very fully 
leported on by Prof. G. Q. Sara; therefore it was to him 
that I sent Dr. Leiper’s Albert Nyanza material, and I am 
very grateful for the trouble he lias taken in examining it. 
On comparing the list of forms identified by Pi of. Bars with 
that given by van Douwe in his report on the Copepoda of 
the Uerman Expedition (Wiss. Eigebnisse d. D. Zentral- 
Afrika Exp. 1907-1908, Bd. iii. 1912, p. 492), I was 
surprised to find that the former contained twice as many 
species of Copepoda, in spite of the paucity of material* 
Prof. Sara's list also records the occurrence in the lake of a 
species of Ostrarcod, which thus renders its publication 
additionally important, 

Jt will, perhaps, bo Worth while to examine the few 
records of Entomostraca from the lake, and then to give a 
complete list of the forms which are at present known to 
occur. The three species of Copepoda described by van Douwe 
{op, cit.) are as follows s— 

Cyclopi leuekarti , Claus *. 

— oithonoide a, Bars. 

Ergaeilue kandti , sp. n. 

♦ Van Douwe cites this species on p. 489 as C. leuckarti , Sars, which 
is obviously an oversight He refers to it quite correctly in a wore 
recent paper on the Copepoda of the Secona German Central ^ViHca 
Expedition. 

' Attn, db Mag. Iiitt. Sen 8» t»l. jm\ 


a 
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It is necessary to explain Ibgt the foim referred to as 
Cyclops oithonoides y Sars, is in all probability not that species, 
which was 01 finally described from Eiuope, but another 
which is widely distiibuted in Africa. On this point I have 
consulted Piof. Sats, than whom there could be no moie 
competent authority, and l must express my indebtedness 
to him for wiiting to me about the matter at some length. 
As impoitant questions of synonymy are involved, peihnps I 
may be permitted to quote from his letter. He says s—* 44 The 
occuuence in Afiica ot the tiue 0. oithonoides , (■}. 0. Stirs, 
has not yet been asceitaiued. What is so named by van 
Douwe and other authors is not that species, but either 
C . hyalinus , Rehbeig («. C. crassus , Fischer), or C.neqlectus % 
Q. O. Sara, probably the latter species. The only pWe in 
Afiica where I have noted the former species is ftom the 
neighbouihood of Cape Town, These two species are veiy 
similar as to the outward appearance, though easily distin¬ 
guishable by the lelative length of the innermost caudal seta, 
which in <7. hyalinus is about as long as the outer medial 
one, whereas in (7. neglectus it is scaicely more than half its 
length. Both these species aie quite certainly specifically 
distinct from 0 . oithonoides , which is of a much more slender 
foim of body.” (Compaie also Sara, Proc. Zool. Soc. 1909, 
p. 51.) 

In one of the tow-nettings collected by Dr. Leiper I found 
very unexpectedly a young Argulid, so that a representative 
of this quite distinct group of parasitic Copepoda is to be 
included among the Entomostraca of the lake. The specimen 
is piobdbly a male larval form of Argulus afvicanus , Thiele. 
It has already been referred to in my leport on the Biatichiura 
ot the Thud Tanganyika Expedition (Proc. Zool. Soc. 191,5, 
p. 279). 

The only record of Cladocera, so far as I am aware, is that 
given by Brehm in bis account ot the Cladocera of the Duke 
of Mecklenburg’s fiist expedition (Wiss. Ergebnisse d. D. 
Zential-Afnka Exp. 1907-1908, Bd. iii. 1912, p. 167). 
From the tow-nettings taken in Lake Albeit lie obtained a 
single species of Daphnid, which he lias described (p. 169) 
under the name of JJaphne * tnonacha } sp, n. It is a form 
belonging to the tnagna group. The Cladocera contained in 
Dr. LcipePs matenal I had intended to work out myself, but, 

a I cannot agree that it is necessary to reject the name Daphnia f 
which is almost universally applied to this genus, fn a later paper on 
the Cladocera of the Second German Central Africa Expedition, Biehm 
himself refers to the genus as Dnphnia . 
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as I have not been able to do so yet, the species just noticed 
must remain as the only representative of*the group now 
known from tho lake. 

Proceeding now to combine these lecords with the list of 
foims identified by Prof. Sara fiom Dr. Leiper 5 s material, a 
complete list of the Entomostraca which are at present known 
to occur in the Albeit Nyanza will be obtained. 


Complete List of Entomostraca known from Albert Nyanza. 

(The letters in brackets which follow tho author citation refer to the 
collections from which the forms in question ha\e been obtained, 
namely :—L.«a material collected by Dr. Leiper; S.« material collected 
by Dr. ttchubotz during the German Central Africa Expedition, 1007- 
1908.) 


Cladoceha. 

Daphnia monacha, Biehm (S.). 


OSTR A COD A. 

Puracypria ohlusn , G. 0. Sars (L.). 

COPKI’ODA. 

Eucopkpoda. 

Diaplomus yaleboi/les, G. 0. Sara (L.). 
Cyclops leuckavti, Claus (S., L.). 

- neylcctus, G. 0. Sais (S., L.). 

- ayUoides, G. 0. Sars (L.). 

- anyustus, G. 0. Snrs (L.J. 

- varican*, G. 0. Sara (L.). 

jEryastlus kandti , van Douwe (S.). 

BrANCJIIUKA, 

Aryulus africnnus , Thiele (L.), 


It will bo seen that in all only ten species have hitherto 
been taken in Lake Albert. This is a small number when it 
is remembeied that the lake in question has a superficial 
area of some 2000 square miles, and there is every reason to 
believe that it will be greatly increased when the lake lms 
been adequately explored from the biological standpoint. 
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On a pete Modiola and a new Tellina. 


* 

XII .—Descriptions of a new Modiola from Ceylon and of a 
neu> Tellina from \Ntw Caledonia, By H. B. PRB8TON, 
JF i2S«S* t 


Modiola taprobanensU, sp, n. 

P 

Shell inflated, irregularly trapezoidal, somewhat cuived, 
polished, shining,covered with a dark olive-green periostracum, 
which becomes paler posteriorly and is rather wiinkled towards 
the anterior ventral region; both valves masked with irre¬ 
gular concentric growth-lines, angulaily swollen anteriorly; 
unibones much eroded; doisal margin stinight; ventral 
inaigin curved, slightly gaping in the middle; anterior side 
sharply rounded ; posteiior side sloping, obliquely rounded 
below; interior of shell nacreous, polished, bluish grey ante¬ 
riorly, brownish bronze postei ioi ly. 

Long. 8*5, hit. 18 mill. 

Hub. Coyiou. 



Modiola taprobanenm. 


Tellina viator. 


Tellina viator, sp. n. 

Shell thin, elongate!^ ovate, blight pink, cogceuttically 
striate, the stii® becoming much coarser anteiiorly; dorsal 
margin almost straight; ventral margin scarcely rounded; 
antes tor side abiuptly lounded $ posterior side sloping above, 
somewhat rostrate below. 

Long. 8, lat. 15 mm. 

Mob. Noumea, New Caledonia. 
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XIII.— A Trematode from Protogterus. 

By II. A. Baylis, B.A. 

(Published by permission of tbe Trustees of the British Museum.) 

TllBOUGH the kindness of Mr. G. A. K. Marshall, of the 
Imperial Bureau of Entomology, an opportunity has recently 
been afforded me of studying a very interesting little Trema¬ 
tode parasite from the intestines of an African mud-fish 
(Profopterut cethiopicua) . A considerable number of specimens 
of the worm were obtained by Dr. G. D. H. Carpenter at 
Lake Victoria, Uganda. 

The species, which I believe to be new to science, possesses 
not only a borrowed interest on account of the much-discussed 
position of its host in the animal kingdom, and the fact that 
its parasites have not (so far as I am aware) hitherto been 
explored, but also considerable intrinsic interest on account of 
certain structural peculiarities and its probable systematic 
relationships. 

It is much to be regretted that the material was imperfectly 
fixed and rather macerated, rendering the cutting of satis¬ 
factory sections difficult, so that some of the details of the 
anatomy must remain for the present donbtfni. The main 
features, however, have not been difficult to make out, and in 
collecting the data for the following description I have railed 
as far as possible upon specimens cither temporarily cleared 
and mounted in creosote or stained and mounted whole in 
. Ann. & May. N. Hitt. Ser, 8. Vol. xvi.. 7 
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a , 

bale aha. The various series of sbctlohs that have befcn’e^ 
' have proved useful mainly in confirming conclusions at 
which 1 had previously arrived from the examination of the 
whole preparations. * ' , 


Ueterorchit cnmentfer, gen. et sp. n.* / 

Extebkal Features. 

The contour of the animal] as seen from above or below, iV 
oval, tapering slightly towards either end. Anteriorly the. 
body is flattened, but posterioriy the ventral side is much 
swollen by the development of the uterus, so that the body 
is more cylindrical in this region. The total length of.tlte' 
animal (without pressure) is about 3 mm., and its maximum 
width, under the same conditions, 1 mm. 

The exterior of the body is armed with small, flattened 
scales, semicircular in outline j they occur on the oral and 
*■ ventral suckers and on the anterior part of the body, both 
doraally and ventrally, extending backwards for a shoit 
distance behind the ventral sucker. Somewhat larger scales 
also occur along the sides of the body for about three-quarters 
of its length. The posterior end of the body is without 
scales, and in some of the older individuals many of the 
Beales on the more anterior parts appear to have fallen off, 
leaving almost the entire body smooth. 

The oral sucker measures 0'88 to 0‘46 mm, in diameter, 
and has a small opening. The ventral sucker is larger, 
having a diameter of 0'55-0‘72 mm., and has a wide aperture. 
On an average, obtained from the measurements of nine 
individuals, the ratio of the diameter of the oial to that of the 
ventral sucker is nearly as 2:3. The ventral sucker is 
situated almost entirely within the anterior thud of the body, 

■ its distance front rite oral sucker being only about 0*4 mm. 

The genital aperture is situated antenorly and vent tally, 
almost on the extreme left side of the body ; it is about equi¬ 
distant from the oral and ventral sockets. Tjhe cirrus is 
sometimes seen protruded from the aperture. 

On the doisal side of the body there is a structure which 
is the most remarkable feature of the species. At a short 
distance from the posterior eud there is a very large circular 
or transversely ellipticaV$ff>erture, extending sometimes 
almost completely acioss the body from side to side. In speci¬ 
mens which,have not been flattened by pressure. This 
opening leads forward into a spacious sac or pouch. The 


1 A generic diagnosis is given on p. 96. 
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latter does not interfere at all with the. natural contour of the 
body externally, hut its aperture is very easily seen, and it is 
not difficult under a dissecting-microscope to insert a tine 
needle' into it and to see that it passes forward without 
resistance into the sac. This large opening appears to be 
the aperture of the excretory apparatus, the terminal portion 
, of which is probably represented by the sac. 


* Internal Anatomy. 

M 4 * 

' Alimentary Canal .—-The oral sucker leads into a very 
short prepharynx, suirounded by a cluster of “salivary” 
glands. This is immediately followed by the almost spherical 
muscular pharynx, 0*18 mm. in length, and this again by a 

3 uite short oesophagus, dividing at once into two widely 
ivergent intestinal casca. The latter are unbranched, and 
extend nearly as far as the posterior end of the body and 
consideiably beyond the yolk-glands, maintaining about the 
same width throughout. 

Genital Organs .—As already observed, ftie genital pore is 
situated very far towards the left side of the body, and at 
some distance in front of the ventral sucker. It leads into a 
small common “ atiium,” at the base of which, side by side, 
are the openings of the cmus-sac and vagina. The cuius, 
sac is large and muscular, the muscles being arranged 
longitudinally. It takes a dorsal direction at tiist from its 
opening,v then curves ventrally and over to the left side, 
ending behind or slightly to the left of the posterior edge of 
the ventral sucker. It contains a long eversible penis, which 
is apparently unarmed. The distal portion of the cirius-sae 
is lined with large, conspicuous, and deeply staining “ pro- 
static ” cells, which extend back to the levaJ of the ventral 
sucker. The inner end contains a voluminous vesicula 
settainalis, divided by a constriction into a larger proximal 
and a smaller distal portion. The latter has a well-developed 
coat of circular muscle-bands. Immediately in trout of it 
there is a small oval “pais prostatica.” 

The two testes are unequal in size and asymmetrical in 
position. Both are elongate and sausage-shaped, with entire 
margins, but the right testis is almost twice as long as tiie 
left, the measurements being about Q’85 mm. and 0*5 mm, 
respectively. The anterior end of the right testis is in close 
cohtaot mm the ovary, and it extends backwards nearly as 
'fat* as th$ posteiior limit Of the vitelline glands on that side. 
The left testis is situsted somewhat further forward, beginning 
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nearly at the same level as the oyary and close to the inner 
end of the cirrus-sac. 

The ovary is somewhat lobate and lies on the right side, 
close to audjust behind the ventral sucker. It measures 


Fig. 1. 



Heterorchis crumenifer. 

Ventral view of the entiie animal, x 84. C\ f intestinal ccocum ; C.8. f 
cirrus-sac ; (j. t salivary glands; O.S., oial sucker; Oo %9 
ovary : P. f eiirus; Ph., pharynx ; P.S., receptaculuw seminis; 
2V/left testis; 'l\\ riirlit testis; Ut. f uterus; K, wtelline 
glands; l r a(/. f vagina; V.&, ventral sucker; V.Setn. } vesicula 
seminalis. 


about 0*35 mm. antero-posteiiorly and 0*2 mm. transversely. 
Just behind the ovary there is a transversely elongated 
receptaculum seminis, lying somewhat obliquely and below 
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the anterior end of the right testis. Lying to the inner aide 
of the ovary, and partly surrounding the receptaculura seminis, 
ia the cluster of cells composing the shell-gland# 



Hrterorckia ctumemfn\ 

Dorsal view of the entire animal (diagrammatic), to show the dorsal 
excretory sac, etc. B , 44 bladder ” of excretory vessel of left 
side (the dotted portions of the corresponding vessel and 
bladder on the right side are partly conjectural); (?., intestinal 
caecum; CJ&, cirrus-sac, C, r, collecting excretory vessel of 
left side; E.Ap aperture of excretory sac; 2?.&, excretory 
sac; 0.&, oral sucker; Oa., ovary; 1\ cirrus; PA., pharynx; 
Ut. t uterus; V,, vitelline glands; Vag., vagina. 


The vitelline glands consist o£ somewhat large and irre¬ 
gular lobes, arranged along the sides of the animal from 
about the level of the hinder edge of the ventral sucker 
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Fig. 3. 



Ileteioi this crummifer. 

Fig. 8.—Sagittal section, slightly to the right of the middle line (partly 
diagrammatic) " bladder ” ot excretory vessel ; C.S,, cirrus- 
snc; C, P, collecting excretory vessel; 2>., diverticulum of 
excretory sac; E.Ap., aperture of excretory sac ; E.S^ cavity 
of excretory sac (on the ventral side of the sac part of its 
epithelium has become separated from the basement-membrane)♦ 
O.S., oral sucker; JR.tf., receptaculum seminis; S., shell-gland ; 
'Vi,* uterus; Vag vagina, VS, t \entral sucker; 
vesicula seminahs. 

Fig. 4.—Outline drawing of three eggs, highly magnified. In two of 
them thp operculum is partly separated from the rest of fchs 
shell. 
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backwards for about a third of the length of the body. They 
are situated almost entirety externally to the gut-branch on 
either aide# The two vitelline ducts cross the body just 
behind the ovary* on the dorsal side, forming a straight line 
with one another. Owing to the obscuiity caused by the 
excessive development of the uterus at this level, the precise 
relationships of the complex of organs and ducts belonging 
to the female apparatus nave not been worked out, and the 
presence of Laurer’s canal remains miceitain. 

The uterus is very well developed and voluminous in most 
of the specimens. Passing backwards from its origin behind 
the ventral sucker, it forms a double sinuous loop in the 
hinder end of the body. It then turns forward and runs, 
still with a very sinuous course, up the middle of the body. 
In this region it becomes much swollen, giving the animal a 
very prominent contour on the ventral side, and is densely 
packed with eggs. Finally, it opens into a thiek-wallod 
vagina, Which begins at the level of the hinder edge of the 
ventral sucker, and runs forward with a curve almost parallel 
to the cirrus-sac, with which it is about equal in length. The 
vagina has a strong coat of circular muscles. The fully formed 
eggs contained in the uterus are oval, and have a moderately 
thick brownish shell, with a distinct cap at one end, which 
is easily separated by slight pressure on the cover-glass. 
The eggs measure 0 04 mm. in length and 0*02 mm. in 
breadth. In a very young specimen, in which there were as 
yet few eggs in the uterus, they were found to have precisely 
the same dimensions as in the mature individuals. 

Excretory Organs .—The excretory system presents in this 
species an apparently unique condition. The presence of a 
very large and peculiar sac, with a comparatively enormous 
aperture, on the dorsal side, has already boeu mentioned. 
This sac appears to be lined with a special epithelium, con¬ 
sisting of a single layer of rather tall cells. Unfortunately, 
owing to the poor fixation of the inattuial, I am unable to 
describe the nature of this epithelium more precisely, or to 
decide whether it is ciliated or not. At all events, it is clear 
that the sac is not meiely lined with a continuation of the 
external cuticle of the animal. The cavity of the sac is 
usually filled with a mass of loose matter, which* may be a 
product of excretion ot may be of mucous nature. 

At its anterior end the sac gives off a small ventral diver¬ 
ticulum, into which, apparently (though not directly), the two 
main collecting vessels of the excretory system empty then- 
contents. I have experienced great difficulty in seeing clearly 
(he termination of both of these tubes in the same preparation, 
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owing to the manner in which they are obscured by the other 
organs. The diagram (tig. 2) shows in a schematic manner 
their probable relation to each other and to the dorsal sac. 
The proximal end of each tube appears to open into a small, 
elongate, bladder-like organ, which communicates with the 
diverticulum of the sac. Each tube runs foiward to about 
the level of the hinder end of the pharynx, then doubles 
immediately backwards to run down tlie side of the body with 
a sinuous couise, giving off frequent fine branches which end 
in flame-cells scattered among the parenchyme. The tubes 
are finally lost among the vitelline glands on either side. 
The u bladder ” and collecting vessel of the left side lie 
doisally to the cirrus-sac, vagina, and intestinal c&cutn, 
while the apparatus of the right side appears to pass ven- 
trally below these structures. 

Note on the Affinities of the Species. 

On a general consideration of its structural chaiactcrs this 
form seems to appioacli most closely to the Trematodes of 
the family Lepodeimatidre. Among the important features 
of this family (Odhner, 1911, p. 22) are the following:— 
The skin is aimed with scales or spines, which gen dally* 
occur all over the body. The oral and ventral suckeis are 
moderately close together. The alimentary canal consists of 

I nvpharynx, pharynx, oesophagus, and two simple intestinal 
iranches. The excretoi v vesicle is Y-shaped, the division 
into the two arms of the V occuiring just behind the shell- 
gland and associated organs. The genital poie is situated 
typically at a shoit distance in front of the ventral sucker, 
but more or less to the left of the middle line. [In Itenifer 
and Ochetosoma this displacement is very maiked, and the 
pore is nearly at the edge of the body; it is also situated far 
to the left in Lechrtorchis .] The ciiius-sac is usually curved 
in a crescentic manner from its opening to its inner end, is 
provided with conspicuous longitudinal muscles, and has an 
internal seminal vesicle, a pars prostatica, and an eversible 
cirrus. The ovaiy is on the right side, behind the ventral 
"sucker. The left testis is usually somewhat in fiont of the 
light. A recentaculum seminis may or may not be present. 
The vitelline glands are at the sides of the body in the middle 
region. The eggs are from 0*02 to 0*05 mm. in length. 

In almost all the particulars enumerated above the present 
species agrees, as will be seen from the foregoing description. 
The only points in which it is exceptional are the unequal 
size of the testes and the condition of the excretory systetaj 
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With the peculiar dorsal sac and wide aperture, Iu these 
respects, however, it appears to differ from any other known 

f roup of Trematodes as much as from the Lepodermatidae. 

'uking into consideration, therefore, its general agreement 
with the members of this family, I am inclined to the view 
that it should be included here and regarded as a specialized 
form, whose peculiarities seem to require the creation of a 
new genus. The genera to which it appears to be most 
closely allied are Ochetosoma , Braun (1901, 1902), Henifer, 
Pratt (1903), and Leckriorchis , Stafford (1905; redefined by 
Nicoll, 1911). To all of these genera it bears a very close 
resemblance in most of its morphological features, among 
which the displacement of the genital pore towards tho left 
side is especially important; but it differs from all of thorn 
alike in the shape and unequal size of the testes, in the 
presence of a wetl-doveloped leceptaculum seininis, and in 
the unique condition of the excretory apparatus. In all the 
three genera mentioned the testes are equal in size, more or 
less locate, and not elongate, while the excretory vesicle has 
the usual shape of a Y, already mentioned as characteristic of 
the Lepodermatidse. In JRerufer ellipticus and if. elongates, 
Pratt (1903), the stem of the vesicle widens considerably in 
the middle, and the same seems to be the case in Leckriorchis 
validus, JSicoll (1911); but in all these cases the external 
pore is small and situated at the posterior end of the body. 

To what extent the specialization of this parasite may 
have been brought about by the fact of its inhabiting a host 
so specialized in stiucture and mode of life as Protopterus is 
a question of great iuterest, but one to which it is scarcely 
possible to attempt an answer. One is tempted to speculate 
on the possible function of the dorsal sac with its enormous 
aperture, and to question whether it is in any way an adapta¬ 
tion to the circumstances which arise owing to the aestivation 
of the host during the dry season—whether, for example, it 
is a reservoir for the excretory products during this period, 
or whether it may have an additional function, e. </., m sub¬ 
serving respiration. 

Quite apart from this question of function, the homologies 
of the various paits of the excretory system are by no means 
clear. It would be of great interest to decide whether the 
dorsal sac really represents the usual excretory vesicle of the 
digenetic Trematodes, or whether it is a new structure 
specially developed, possibly as an invagination of the 
external skin. The latter view has a serious drawback in the 
existence of a special lining epithelium in the sac, which 
diflers totally in character fiom the outer covering of the body. 
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On the other band, if the sac is homologous with the usual 
vesicle, the enormous size of its aperture and its dorsal position 
have to be accounted for, and there remain also as problems 
the teiminal bladders of the two collecting vessels and the 
small diverticulum of the sac into which they apparently 
open. The histology of the walls of these various parts 
might be expected to throw some light on the question, and 
the evidence of my material, so far as it goes, seems to be 
that the thick epithelium of the sac is not continued into the 
diveiticulum and the two u bladders, n but that the latter have 
thin walls consisting of comparatively flattened cells, while 
the diveiticulum has a"considerably thinner epithelium than 
the latge sac. Owing, however, to the imperfect pieserva- 
tion for histological details, it is impossible to lay much stress 
on such a point. 

On the whole, I am inclined to the view that the sac and 
its diveiticulum together probably repiesent tire stem of the 
Y-shaped excretory vesicle of the Lepodermatidm, the two 
terminal ^ladders of thecollecting-tubes being the homologues 
ot the diveigent anteiior blanches. Upon this view, the 
dorsal sac is not a new invagination fiom the exterior, but a 
modification of the terminal portion of the vesicle. How it 
has been developed to this extraordinary exteut, and what 
may be the advantage gained by having the apcituie en¬ 
larged from a minute pore to a gaping opening nearly as wide 
as the whole auimal, and, instead of being situated, as usual, 
at the posterior end of the body, moved forward to a position 
considerably anteiior to this on the dorsal side, aie at present 
unanswerable questions. 

I ain not aware of any case among Trematodes in which 
the excretory pore has a similar size and position. In ceitain 
forms (e. g., Urogonimus) in which the genital pore is situated 
at the hinder end of the body, the excretory nore is displaced 
somewhat* to the dorsal side. But in other Digenea, I 
believe, wheic the excretory poie or pores are not terminal, 
they open on the ventral side. In all cases the pores are 
minute, and closed either by a special sphincter muscle or by 
the ordinary mu&culatuie of the body-wall (Braun, 1893, 
p. 641). 

It is an interesting and somewhat remaikable fact that the 
membeis of the. three genera ( Ochetosoma , Renifer , and 
Lechriorchn) w r hich have alieady been mentioned as, appa¬ 
rently, the nearest relatives of the present species are, with 
very few exceptions, parasitic in snakes. Odlmer has pointed 
out (1911, p. 55) that these genera, together with Pneumato* 
philus, Odli., and Leptophallm , Luhe, form within the family 
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Leptodermatidce a well-marked group of parasites inhabiting 
the mouth, lungs, oesophagus, and stomach of snakes. It 
would seem that most of them have a preference for situations 
more or less accessible to the outer air. It is not a little 
striking, therefore, though probably a pure coincidence, that 
an allied form is now found inhabiting a fish which is 
specially adapted for breathing air. In this caso, however, 
the parasite lives in the intestine, and I have no infownation 
to show that it could obtain access to the air. The relation¬ 
ship, moreover, if any, between the Dipnoi and the Reptilia 
is of the remotest character, and the piesence of related para¬ 
sites in both groups probably has uo special significance. 

r lhe following is a provisional diagnosis of the new 
genus:— < 


IIeterorchis, gen. nov. 

Z/epodi'rmatidre; with body flattened anteriorly , but much 
swollen posteriorly , covered at the anterior end and on the sides 
to near the posterior end with small scales. (Esophagus very 
short; intestinal cceca extending nearly to the posterior end of 
the body . A very large excretory sac is present on the dorsal 
side, with a vety wide apertute situated dorsally at some dis¬ 
tance flom the /tostenor end. Two main excretory vessels 
present. Genital ajterture situated midway between the oral 
and ventral suckers , almost at the extreme left side of the body . 
Cirrus-sac long and curved , containing a large vesieula 
seminalis {divided into a non-muscutar proximal portion and 
a muscular distal portion ), a small bulbous pars prostatica , 
numerous large prostatic cells, and a long eversible cirrus . 
Testes elongate, with entire margins ; unequal in size, the right 
testis being considerably longer and situated fat ther back than 
the left . Ovary lobate , on the right side, behind the ventral 
sucker . A receptaculum seminis present, behind the ovary . 
Yolk-glands occupying about the middle third of the body , 
arranged in irregular masses along the sides. Uterus forming 
a double sinuous loop* at the posterior end of the body , and 
having a very wide , sinuous ascending limb . Vagina running 
nearly parallel to the cirrus-sac, long and provided with strong 
circular muscles. Eggs 0*04 mm. in length . 

Type, i/. crumenijer , sp. n.—with the characters of the 
genus. 

Hab. Intestine of Protopterus cethiopicua : Lake Victoria, 
Uganda. 

fctyntypes in the British Museum (Natural History). 
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XIV. —Descriptions and Records of Bees .—LXIX. 

By T. D . A. Cockerell, University of Colorado. 

Parasphecodes cervicalis , sp. n. 

¥ .—Length 10-11 mm. 

Black, robust; closely allied to P. dissimulator , Ckll., 
differing thus:—Face narrower, eyes more converging below ; 
flagellum only very faintly reddish at end ; stigma dark 
rufo-fuscous; nervures more slender, fuscous ; wings variable 
in tint, but not so red ; dark hair on outer side of hind 
tibiae dark sooty; brush at apex of hind basitarsus not 
brilliantly coloured; tubercle on second ventral segment 
hairy, but without a well-defiued tuft. It is easily known 
from P, noachinus , Ckll., by the much more densely punc¬ 
tured mesothorax and the more finely and closely punctured 
first abdominal segment. 

Ilab. Eaglehawk Neck, Tasmania, Feb. 12-Mar, 3, 1913 
(/{. E. Tamer). British Museum. 

At Mfc. Wellington, Tasmania, Jan. 15-Feb. 6, 1913, 
Mr. Turner took specimens of P. plorator , Ckll. 

Parasphecodes latissimus , sp. n. 

$ .—Length about or almost 10 mm., abdomen 3*26 mm. 
broad. 
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Head (including antennae), thorax, and legs black; 
abdomen very broad, dark chestnut-red, first segment black 
except broad hind margin ; second and third segments each 
with dark spots at extreme sides, that on third much larger 
than that on second ; hair of pleura and sides of raetathorax 
rather abundant, dull white, that of front, vertex, meso¬ 
thorax, and scutellum thin, dark fuscous, of postscutellum 
ferruginous; head broad ; mandibles dark red at extreme 
tip; clypeus shining, sparsely punctured ; front dull, meso* 
thorax moderately shining, with very small punctures, well 
separated in central region, longitudinal groove distinct; 
scutellum sculptured like mesothorax, but punctures a little 
smaller; area of metathorax with close wrinkled rugae, not 
confined to the basal half; posterior truncation sharply 
defined, the upper lateral corners prominent; tegulae piceous 
with a large rufous spot. Wings strongly dusky, stigma 
and nervures dark rufo-fuscous, outer r. n. and t.-c. thin, but 
dark and distinct; first r. n. meeting second t.-c. ; second 
s.m. broad. Hair of legs largely pale, but black on outer 
side of middle and hind tibiae, sliming creamy-white on 
inner side of hind tibiae, orange on inner side of tarsi; hind 
spur simple. Abdomen with excessively fiue punctures on 
first two segments; no hair-bands or patches, hair at apex 
dark fuscous. 

Hub. Bridport, Tasmania, 20-30 Oct., 1913 ( Littler , 
2557). 

Closely allied to P. recessus, Ckll., but rather larger, with 
dark fuscous hair on mesothorax, strongly dusky wings, 
punctures of mesothorax ordinary, tegulae not black, hair 
on outer side of middle tibiae black. 

Halidm cyclognathus , Cockerell, var. a. 

<?.—Middle and hind tarsi dark, the basitarsi black. 

Three from Eaglehawk Neck, Tasmania, Feb. 12-Mar. 3 f 
1913 (R. K. Turner). British Museum. 

At the same locality and time Mr. Turner took a male of 
H. niveifrons , Ckll. 

Halictus isthmalis , Cockerell. 

$ .—Length about or a little over 6 mm. 

Black, including legs, antennae, and mandibles; head 
broad, elypeus shining, black, with strong scattered punc¬ 
tures ; front dull, somewhat glistening at sides; mesothorax 
shining, with strong punctures, well separated on disc; 
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Bcutellum with minute punctures ; area of metathorax 
finely, regularly plieatulate, the plicae more or less joined 
by little transverse ridges; tegulte black. Wings strongly 
greyish ; hair on inner side of tarsi light fulvous. Abdomen 
very broad, shining, finely but not closely punctured; 
lateral bases of second third segments with small 
triangular patches of white 4 tomcnturn ; caudal rima pale 
brownish; nind margins of segments wholly dark; venter 
with white hair. 

Hab . Eaglehawk Neck, Tasmania, Feb. 12-March 3,1913 
{Turner). British Museum. 

This was taken at the same time and place as numerous 
male H . isthmalis , and, in spite of the dusky wings, I feci 
assured that it is the female of that species. The general 
characters, sculpture, &c., are quite the same. 

Ilalidus pulviteclus , sp. n. 

> 

? .—Length 6*5-7 mm. 

Black, robust, hind margins of abdominal segments testa¬ 
ceous, the first lery narrowly, the others successively more 
broadly, the fourth having a broad whitish margin ; pubes¬ 
cence rather dull white above and below, giving the insect a 
dusty appearance, especially on the fourth abdominal seg¬ 
ment, which is conspicuously though thinly hairy ; head 
broad; mandibles black, at most slightly marked with dark 
red; clypeus shining, very sparsely punctured; front dull 
in middle, shining at sides; flagellum short, with only a 
slight reddish tinge ; mesothorax and seutellum shining, 
closely and finely punctured ; area of metathorax glistening, 
very delicately plieatulate, but irregularly, the effect being 
that of an indistinct network rather than well-defined striae ; 
tegulae rufo-pieeous. Wings brownish, stigma and nervures 
rather dilute reddish brown; secopd s.m. broad, but third 
much broader; outer r. n. and t.-o. much weakened; first 
r. a. meeting second t.-c. Legs black, with white hair ; 
brush at end of lnnd basitarsus bright red. Abdomen broad, 
shining, with extremely fine punctures. Microscopical 
characters ; front densely and minutely punctured; meso- 
thorax not sculptured between the punctures; hind spur 
with numerous very small stout teeth. 

.—Length about 6 mra. 

Similar in general characters, including a swelling on each 
side of first and second abdominal segments; head broad ; 
labrum and mandibles (except base) ferruginous; clypeus 
with an apical cream-coloured band ; flagellum long, raomli- 
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is microscopically tessellate, and the plicae on basal half are 
irregular, many of them imperfect. 

Hab. Tambourine Mountain, Queensland, Oct. 27, 1912 
(//. Hacker ). Queensland Museum, 95. 

Allied to H. hedleyi , Ckll., of which only the male is 
known ; the venation differs conspicuously from that of 
hedleyi y and 1 do not believe //. cyclurus can be its female. 

The following five species of black Halictus from Tasmania 
constitute a puzzling series, shown by their microscopical 
characters to be distinct from one another and from pre¬ 
viously described forms. I have named them in memory of 
men connected with the history of Tasmania. The following 
key separates them on the microscopical characters:— 

Front finely striate, (Scape minutely punc¬ 
tured; mesothorax tessellate, with fine, rather 
close punctures; area of metathorax with 
minute wary p’licse, from which arise many 
short projections; abdomen distinctly punc¬ 
tured.) ..... H, banditti, Ckll. 

Front with irregular minute labryinthiform 
wrinkles. (Mesothorax tessellate, with very 
nuuutc sparse punctures; area of metathorax 
very finely plicatulate, the ridges partly 
anastomosing, reaching fully three-quarters 
distance to margin, the surface between the 
plicre minutely tessellate; abdomen finely 
lineolate, with only very minute piliferous 
punctures; hind spur of 2 with & few stout, 

not very long teotn.) .. IT, furneauxi, Ckll. 

Front densely punctate, so densely os to 
appear minutely cancellate . 1. 

1. Area of metathorax with strong irregular 
plicie, confined to basal half, but the sin face 
minutely lineolate-reticulate, the more di¬ 
rectly continuous lines running transversely. 

(Mesothorax rough with a minute tessella¬ 
tion, and finely but rather closely punctured.). JFT. botceni, Ckll. 

Area of metathorax plicate or reticulate over 
most of the surface. 2. 

}. Mesothorax dull, the disc minutely regularly 
tessellate, with widely separated minute 
punctures; at sides the punctures are rela¬ 
tively large and dense, with the intervals 
finely striate-wav y. (Area of metathorax wit h 
coarse, irregular, labyrintliiform wrinkles, 
more transverse tnan longitudinal; abdomen 

distinctly punctured.) .. H, Mighty Ckll. 

Mesothorax shining, the disc with the surface- 
markings iwegular and the punctures, espe¬ 
cially posteriorly, rather large and tending 
to be bordered by plicae, or the punctures 
may be more or less confluent. (Area of 
metathorax coarsely irregularly roticulate; 
abdomen well punctured.) ... //. fowst, Ckll. 
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The following table will further facilitate identification:— 

Females . 1. 

Males ... 4. 

1. Hind margins of abdominal segments pallid 

or testaceous . H. pulmtectus, Ckll. 

Hind margins of abdominal segments dark . 2. 

2. Mesothorax (seen under a lens) distinctly 

punctured. 3. 

Mesothorax feebly or very minutely punc¬ 
tured.... H. furneauri Ckll, 

3. Small, wings greyish. Jf.islhjnalui, Ckll. 

Larger, wings brownish . If. littleri , Ckll. 

4. Clypeus all dark . 5. 

Clypeus with a light marginal band . 0. 

5. Antennm rather snort, face very hairy .... If. niveifrom y Ckll. 

Antenna) very long . H, blighi , Ckll., and 

[//. ba$8i, Ckll. 

6. Very minute, mesothorax very shiny. H. cycloynathus , Ckll. 

Medium size .. 7. 

7. TVgulao amber, tibiae red. If. Juematopus, Ckll. 

Not thus brightly coloured on teguhe and 

legs . 8. 

8. Smaller, tarsi red or reddish . H. tithmalis, Ckll, 

Larger, tarsi dark. If. baudim', Ckll., and 

[//. boiceni, Ckll. 


IlaUclus furneauxi, sp. n. 

? .—Length about 7 mm., anterior wing 5 miu. 

Black, robust, with thin dull white hair, very pule yellowish 
on inner side of tarsi ; head broad ; mandibles strongly 
bidentate, deep chestnut-red apically ; clypeus shining, with 
large irregular punctures, more or less in longitudinal rows; 
supraclypeal area dullish, with very minute punctures; 
antennae black ; mesothorax dullish, with extremely minute 
punctures; area of metathorax weakly and finely plicatulate; 
tegulse rufo-piceous. Wings grey; stigma large, dilute 
reddish brown ; outer r. n. and t.-c. extremely weak; second 
s.m. very broad, but third broader; first r.n. meeting 
second t.-c. Legs black, hind legs obscurely brownish. 
Abdomen shining, without evident punctures ; basal corners 
of third and fourth segments with white hair, the fourth 
with quite deuse patches; tfifrjuter with straight (not curled) 
white hair. 

Hab . BjUriehawk Neck, Tasmania, Feb. 12-March 3,1913 
(Twmer)^jBritish Museum. 

Superficially like H. sturii, Ckll., but easily separated by 
the less shining mesothorax and more delicately sculptured 
area of metathorax. 

Ann. <fe Mag. N. Hist. Ser. 8. Vol. xvi. 


8 
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Halictus bliyki, sp. n. 

J.—Length about 6 mm. 

Slender, black, with thin but rather long white hair; 
head very broad, eyes strongly converging below ; clypeus 
shining, wholly black ; antennae extremely long (reaching 
metathorax), black, flagellar joints moniliform ; mesothorax 
dull, finely punctured ; area of raotathorax large, well 
defined, appearing under a lens finely irregularly canccllate; 
tegulae ruto-piceous. Wings greyish hyaline, stigrfia and 
liervures piceous ; first r. n. joining the rather narrow second 
s.m. before end ; third s.m. very broad; outer r. n. and t.-c, 
thin, but distinct. Legs black, with pale hair; anterior tibiae 
partly dark reddish. Abdomen shining, with thin white hair 
at sides and apex; apical plate broadly rounded. 

Hab . Mt. Wellington, Tasmania, Jan. 15-Feb. 6, 1913 
(Turner ). British JVtuseum. 

Looks like H. plebems, CU1., but separated by the quite 
difierent antennae, dark clypeus, dullish and sculptured 
scutellum, &c. 


Halictus bassi , sp. n. 

<J .—Length about 5*5 mm. 

Much like H. blighi, hut with the following special cha¬ 
racters :—Mandibles broadly red apically ; disc of mesothorax 
shining between the punctures. 

Vaiiety a .—Only two submarginal cells, the first t.-c, 
absent. 

Hab . Mt. Wellington, Tasmania, Jan. 15-Fcb. 6, 1918 
{Turner). British Museum. 

Possibly a variety of 11. blight , which it resembles in 
everything of importance except the sculpture of the meso- 
tliorax, which is quite distinctive. 

* 

Halictus baudim , sp. n, 

S .—Length about 7 mm. 

Black, rather lobust, with long thin white hair, that on 
front of head and head and thorax above tinged with reddish 
brown; head very broad ; mandibles black or reddish 
apically ; clypeus shining, sparsely punctured, with a broad 
cream-coloured band; supiaclypcal area dull, abruptly 
contrasting with clj peus; antenna* extremely long, flagellum 
moniliform, faintly brownish beneath ; mesothorax mode¬ 
rately shining in middle, otherwise quite dull; scutellum 
shining; area of metathorax appearing eoarsely granular 
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under a lens; tegulse piceous, with a brown spot* Wing* 
greyish, stigma and nervures dilute red-brown; second s.m. 
very broad ; first r. n. meeting second t.-c. ; outer r. n. and 
t.-c. distinct. Legs black. Abdomen broad, shining black, 
without hair-bands or patches; a broad dark red apical 
plate. 

Hab. Mt. Wellington, Tasmania, Jan.-March, 1913, 3 <J 
( Turner ). British Museum. 

Larger than H\ repertus , Ckll., with quite different area 
of metathorax, &c. 


Halictus boweni, sp. n. 

cf.—Length a little over 6 mm. 

Superficially like H. baudini , but differing thus :—A little 
smaller; head smaller, eyes more converging below; anterior 
and middle tibiae light red in front; area of metathorax 
concave, with-plicae not covering surface; scutcllum finely 
punctured all over, without any median depression; abdo¬ 
men much narrower; stigma darker; second s.m. much 
narrowed above. 

Hub. Eaglehawk Neck, Tasmania, Feb. 12-March 3, 1913 
{Turner). British Museum. 

• Paracolletes subviridis , sp. n. 

9 .—Length 9*5 mm. 

Rather slender, apparently black, but on close inspection 
it is seen that the front, mesothorax (except a large central 
area), and abdomen are faintly greenish, the colour extremely 
obscure; hair of head and thorax dull white, partly black on 
clypeus and extreme sides of face, black on >ertcx (but white 
on occiput), largely black or fuscous on mesothorax, 
scutcllum, and postscutellum; head very broad ; mandibles 
entirely black ; clypeus shining, with strong, not very dense 
punctures; supraclypeal area polished, punctured at sides; 
front dull, moderately shining at sides ; antennae black ; 
mesothorax dull, moderately shining on disc, with only 
minute piliferous punctures; scutellum shining anteriorly ; 
postscutellum dull, a little produced and tufted iu middle ; 
area of metathorax shining, without evident sculpture; 
tegulse dark reddish. Wings hyaline, not at all reddish, 
nervures and stigma dark ruto-f uscous; b. n. meeting t.-m.; 
first r. n. reaching second s.m. at middle ; second r. n. joining 
third s.m. a moderate distance from end. Legs black, with 
dull whitish hair, fulvous on inner side of basitarsi, black or 

8 * 
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dark sooty on outer side of middle and hind tihice ; hind 
spur with long slender spines. Abdomen dullish, with very 
little hair, but third and fourth segments with thin white 
hair-bands, that on third interrupted in middle ; hair at 
apex of abdomen black ; hair of venter white. 

Hab. Bridport, Tasmania, Oct. 26-30,1913 ( Littler , 2565). 

Differs from P. obscurus (Sm.) by the black mandibles, 
tibial scopa beneath white (uot yellow), dull thorax, &c. 
Theie is a curious superficial resemblance to P. advena (Sm.), 
but subviridis is a much narrower insect. 

Other bees recently taken by Mr. Littfer in Tasmania 
are :— 

Paracolletes melbournensis, Ckll. Georgetown, 16 and 23 
Nov., 1914. 

Paracolletes leai , Ckll. Georgetown, 17 and 29 Nov., 
1914. 

Binghamiella antipodes (Sm.), ? . Georgetown, 15 Nov., 
1914. 

Exoneura hamulata , Ckll., var., . Bridport, 26-30 Oct., 
1918. 

Euryglossn fasciatella, Ckll., <$. Swan Point, R. Tamar, 
14 Oct., 1914. 

Going oVer my material of Paracolletes melbournensis , I 
observe that certain specimens from Victoria ( French ) and 
Sydney {Froggait) are between munulus ami melbournensis , 
being smaller, with the hair of mesothorax very red, without 
conspicuous dark hair. They posMbly represent a variety of 
P. mimulus rather than of melbournensis , or a third species, 
very clo^e to the others, may be indicated. Australian 
students will be able to settle the matter by field-studies. 


Paracolletes providus (Smith). 

I refer here a male from Eaglehawk Neck, Tasmania, 
Feb. J 2-March 3, J913 ( R. E . Turner ). It is about 7 mm. 
long, with shining dark purple abdomen. Is this, perhaps, 
the true P. chalyb<cus (Erichs.)? It is not chalyb&us *as 
understood by F. Smith. 
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XV .—A new Agrionine Dragonfly from Northern Australia . 

By Herbert Campion (Imperial Bureau of Entomology, 

London). 

A few dragonflies have been included from time to time in 
the collections of insects sent to the Imperial Bureau of 
Entomology, for identification, by Mr. Gerald F. Hill, tho 
Government Entomologist of the Noithern Territory, 
Australia. Among these I find a small male and female 
evidently belonging to an undescribed species of Austro- 
agrion , Tillyard, an Australian genus containing, so far, two 
species only. The main definition of Austroagrion } with 
which the present species agrees, will be found in Froc. Linn. 
Hoc. N. S. Wales, xxxvii. 1912, p. 466 (1913). On p. 449 
of the same publication, however, an additional character is 
given, namely, u Superior appendages of male longer than 
inferior/ 1 but in our male the two pairs of appendages are 
about equal in length. 

The new species may be immediately distinguished from , 
Austroagrion cyane f Selys, to which it appears to come 
nearest, as well as from A. avruleum , Tillyard, by the form 
of tho anal appendages in tho male. For the two older 
species these appendages have been figured both by Dr. F. 
Itis (< Fauna Sudwest-Australicns/ ii. 24, figs. 10 & 11,1910) 
and by Mr. It. J. Tillyaid (L c. pi. xlviii. tigs. 27-30, 1913), 
and Dr. ltis’s figures are accompanied by a parallel state¬ 
ment of other differences between tho insects compared. 

The following key will separate the males or the three 
species, but I have made no attempt to tabulate the respective 
females;— 


Lower anal appendages, in profile view, con¬ 
spicuously snorter than the upper appendages, 
and without any central posterior process. 

Segments 8 and 9 entirely blue.. cwruleum , Tillyard. 

Segments 8 and 9 blue and broil zeddack. cyane, Selys. 

Lower anal appendages, in profile view, nearly as 
long as the upper appendages, and with a long 
central posterior process; segments 8 and 9 
blue and bronze-black.. exclamations, sp, n. 


For the loan of material of A . cyane I am indebted to the 
kindness of my friends Dr. F. F. Laidlaw (l (J, Illawarra, 
N.S.W.) and Mr. K. J. Morton (1 <J, 1 ?, Gisborne, 
Victoria). 
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Austroagrion exclamationis , sp. n. 

cf (holotype). Koolpinyah, Northern Territory, 6. iii. 1913,' 
O. F. Iltll, numbered by the collector 421. 

Length of abdomen 19’5 mm.; length of hind wing 12 mm. 

Labium yellowish white. Labrum, anteclypeua, and 
gense light green. Postclypeus shining greenish black. 
Frons light green, with a large lunulate black spot lying a 
little in advance of the anteiior ocellus. A rectangular spot 
of greenisjh yellow connects each posterior ocellus with the 
anteiior ocellus. Head behind the antennas black, with 
greenish reflections. Postocular band narrow and obscure. 
Basal joint of antenna light green ; second joint blackish; 
remainder musing. 

Pronotum black, with greenish leflections; anteiior mar¬ 
gin broadly light green; a broad linear spot of light greon 
near each external border ; hind maigin narrowly lined with 
light gieen, except where a conspicuous median triangular 
lobe projects backwaids. Sides of piothorax light green. 

Thorax propei greenish gold above, with a broad median 
band of bionze-gieen, and a narrower juxtahumeral band 
of the same colour on each side; sides of thorax pale green, 
with a short black line near the base of the nist lateral 
suture, and a still shorter black line, or rather spot, at the 
base of the second lateial suture. 

Legs whitish, with some brownish black on the femora 
externally; spines of femur and tibia and tips of claws 
black. 

Pterostigma pale greenish yellow. Fight postnodals in 
the fore wings, and six or seven in the hind wings. M s 
oiigiuating a little proximal to the fourth postnodal in the 
foie wings and at or a little before the thiid postnodal in the 
hind wings. M,» arises a little distal to the sixth or seventh 
poBtnodal in the fore wings and at the sixth postnodal in the 
hind wings. Venation otherwise similar to that of A. cyane. 

Abdomen blue, with bronze-black markings. Segment 1 
with the doiHum almost entiiely bionze-black j 2 with a spot 
extending from base to apex, slightly constricted a little 
beyond the middle; 3 oepupied for its entire length, except 
quite near the base, by a spot somewhat resembling the note 
of exclamation (1) in form, the greatest constriction occurring 
at about thret-quaiteis the length of the segment; 4 and 5 
tuaiked much like 3, but with a little more Of the blue 
ground-colour exposed hasally ; 6 and 7 entirely bronze-black, 
except just near the base ; 8 and 9 mostly blue, with a large, 
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apical, triangular spot directed towards the base of the seg¬ 
ment ; 10 wholly bronze-black ; sides of abdomen blue; 
abdomen beneath very pale, slightly bluish. 

Anal appendages, viewed in protile, well separated, nearly 
equal in length, and not quite as long as segment 10 ; the 
upper appendage subovate, pale, giving rise to a strong 
black basal spur below, directed slightly backwards and 
towards the lower appendage ; the lower appendage black, 
simple, almost straight, subcyliudical, and i eating upon a pale 
bulbous base. In dorsal view the suporior appendages are 
subcorneal and slightly divergent ; the inferior appendages 
are curved inwards, and a conspicuous pale tooth projects 
inwaids and back wauls from the base of each. 



Aunh oagvion eiclamationis, up. n., type d Lift profile-view of 
anal appendages.—II. Knight del, 

$ (allotype), 30 miles E. of Dai win, Northern Tenilory, 
10. xij. 1914, G. F. Hill. 

Length of abdomen 17*5 mm.; length of hind wing 12 mm. 

Labium yellowish white. Labium and genre yellowish. 
Anteclypeus pale green. Postclypeus daik giecn. From* 
yellowish, marked with a lunulate black spot/ as in male. 
Head behind the antennae dull bl^ck, with a pair of icet- 
angular yellow spots connecting the ocelli, as in male. 
Postocular band narrow, greenish yellow. Basal joint of 
antenna yellowish ; second joint blackish ; remainder 
missing. 

Pronotum glossy black, boideied as in male, excepting 
that the hind margin appeals to be lined with light giecn 
uninterruptedly ; the hind margin more distinctly tiilobed 
than in male. Sides ot prothoiax pale green. 

Thorax pioper as in male. 

Legs as in male, but with the dark maikings on femora 
externally reduced and less intense, 

Ptorostigma pale gieenisb yellow. Eight postnodals in 
the fore wings and six or seven in the hind wings. M* 
aeparating at the fourth postnodal in the toie wings, and 
between the third and fourth postnodals in the hind wings. 
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Mu at the level of the seventh postnodal in the fore wings, 
and the last postnodal in the hind wings. Venation othei- 
wise like that of A . cyane • 

Abdomen : ground-colour of proximal half greenish blue, 
of distal half greenish brown ; bronze-black markings on 
dorsum ; segments 1 to 4 marked as in male ; markings on 
5 to 7 also as iri^male, but somewhat larger, and exposing less 
of the ground-colour ; 8, 9, and 10 mostly, but not entirely, 
covered with bronze-black; 10 with the liind margin con¬ 
spicuously notched in the mid-dorsal line. Anal appendages 
short, subconical, blackish. Ovipositor greenish brown, 
reaching to end of abdomen ; palps projecting beyond end of 
abdomen, blackish, slightly recurved. 

The types have been deposited in the British Museum 
(Natural History). 


XVI .—On a new Flat-fish of the Genua Arnoglossus from 
the Black Sea. By Peter SCHMIDT, Curator of the 
Ichthyological Department of the Zoological Museum of 
the Impel ial Academy of Sciences in Petrograd. 

If we omit doubtful species, there are only three flat-fishes 
(Heterosomata) known from the Black Sea : — 

(1) lihombus mcroticus , Pall. 

(2) Pleurovectes jtesus ) L. 

« (3) Solea nasufa , Pall. 

It is therefore, perhaps, of sonic genoral interest that in 
the collections of the Zoological Museum of the Imperial 
Academy of Sciences in Petrograd I found a fourth and very 
interesting new species belonging to the genus Arnoglossus . 
In memory of the late eminent Russian ichthyologist 
Prof. K. F. Kessler, I have named this species Arnoglossus 
kessleri. 


Arnoglossus kesslen\ sp. n. 

I). 74-76. A. 53-57. P.9-11. V. 6. C. 17. 

L. 1. 38. Vert. 33. 

Eyes on the left side. Body oval, with very short caudal 
peduncle. Tho height o£ the body is 38 °f 0 of the total 
length, the length of the head 21 0 / o . The length of the 
caudal peduncle (without the part of the caudal fin covered 
with scales) is $ of its least height. The mouth is very 



109 


Flat-fish from the Black Sea . 

small and obliquely directed upwards. The posterior end of 
the maxilla is on a line through the anterior edges of the 
eyes. The body is covered with very large, ctenoid, deciduous 
scales. The lateral line has 38-40 scales with poies ; above 
the lateral line are 8, below 10 rows of scales ; the ante¬ 
rior patt of the lateral line forms a distinct arch. The 
dorsal tin has 74-76 rays, and commences before the eye on 
the right (eyeless) side; the two first rays are not prolonged, 
but their ends are free. The gieatest height of the dorsal 
fin is behind its middle and equal lo 10 °/ 0 ot the total length 
of the body. The anal fin has 53-57 lays ; its height is the 
same as that of the dorsal. The caudal fin has 17 rays, is 
rounded, and has the base coveied with scales. The pectoral 
fins are not of the same size : the length of the left is 12 °/ 0 , 
the length of the right 7*6 °/ 0 of the total length of the body. 
The ventrals also are different—the left is twice as long 
as the right. Between the ventral fins near the anus is a 
projecting spine, formed apparently by the postclavicle 
and directed backward (the same spine is present in Arno- 
fflomms grohmanni, Bon., but it seems to have been un- 
described). The colour of the upper side is brownish, covered 
with black spots and points; the eyeless side is yellowish. 
The small specimens of the south coasts of Crimea are very 
tiansparent, so that one can count the veitcbrm (their num¬ 
ber is 33), and one can see along the bases of the dorsal and 
anal fins two dark stiipes extending fiom the body-cavity to 
the caudal peduncle. With the microscope one can detect 
that these stripes are ovaries with ripe oggs. 

The length of the body is 46 to 66 mm., and specimens of 
47 mm. are already full-grown and ripe. 

This new species of the Black Sea is near to Arnoglossus 
grohmanni , Bon., of the Mediterranean, but differs in the 
smaller mouth, larger scales, fewer vertebiso (J. grohmanni , 
Bon., has 38 vertebiso), different number of rays in dorsal 
and anal fins, and absence of prolongations of the first two 
dorsal rays. The small size is very characteiistic—it seems 
to me that this is the smallest flat-fish in the world. 

Arnoglossus kessleri was found at two localities in the 
Black Sea : one specimen by Mr, Jagodovskv near Sukhum 
(on the east coast of the Black Sea), at a depth of 3-4 metres, 
and six specimens by Mr. Sernoff near Sudak (on the south 
Ijoast of the Crimean peninsula), at a depth of 3-7 fathoms. 
It appears, theiefore, that it has a wide distiibution in the 
Black Sea. Probably it can be found there cvcrywheie near 
the coasts. 
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Mr. W. E. Collinge on an Abnormality 


XVII ,—Note on an Interesting Abnormality in the Mandibular 
Arch of Ghiuuera monstrosa, L . By Walt® A E. 
Collinqe, M.Se., F.L.S., &c., Reseaich Fellow of the 
University of St. Andrews, The Gutty Maiine Laboratory, 
St. Andrews. 

Some little time ago, whilst examining the visceral arches in 
a specimen of Chimtera monstrosa , I met with an interesting 
abnormality in the form of a small bony substance situated 
immediately posterior to the mandibular symphysis. More 
recently, in examining further examples ot this Chimasroid, 
I had the good fottune to meet wirli a further but somewhat 
similar abnormality. Having failed to find any mention of 
a like occunence in any of the accounts of the cranial anatomy 
of this fish, a note upon the same may not be without interest. 

In the tiist specimen the abnounality consists of the 
presence of a small plate-like bone, not unlike in general 


Hg. 1. 



Outiiuo figure of the mandible of Chirruera monistrona f showing the 
position of the abnormal bone. 

ah b, abnormal bone; gy>. } grinding-plate; La. f points of attachment 
of ligaments; m , mandible. 

shape the nrohyal of some Teleostei. It is situatod imme¬ 
diately behind the lower posterior border of the mandibular 
symphysis being attached to each ramus by a short strong 
ligament (fig. 2, %.), which latter is inserted at the two 
points inaiked La. in fig. 1. The bone is about 5 mm. long, 
and readily stained with a special stain for osseous tissues. 
Looked at irom the vential side, it is seen to consist of an 
jante^or triangular plate with a somewhat longer tail-likfe 
portion posteriory (fig. 2), the whole being confluent with a 
dorsal expanded plate. In transverse section through the 
anterior portion (fig, 2 a) the bone has the shape of a collar- 
fctud (fig. 3 a), whilst a section through the posterior part 
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shows the body of the narrow tail-like portion and the 
termination of the dorsal plate (fig. 3 &). 

Fig 2. 



Abnormal bone, first caj-e. 

a, tiiangulai anterior portion ; b , tail-hke posterior portion ; 
dpl. } dorsal plate ; Ug , ligament. 


Fig. 4. 



Fig. 3.—Sections, (a) through the triangular anterior portion, (b) through 
the t&il-like posterior portion. Marked a and b respectively 
in fig. 2. 

Fig. 4,—Abnormal bone, second case, ab.b , abnormal bone; hg , liga¬ 
ment. 


In the second specimen the hone consists of a thin plate* 
like structure, having the appearance, when looked at from 
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the ventral side, of a median, flat, wedge-shaped body, with 
a similar but smaller body on each side and ventral to the 
median one* although the whole of the plate is one (fig. 4). 
The ligament is rather shorter than in the pievious case. The 
structure of the bone agrees with the dorsal plate of that 
showu in fig. 2, and I am inclined to regard it as representing 
that portion only, the ventral portion being absent. 

So far as I am aware, there is no corresponding median 
bone in this legion in any recent fish, the nearest, perhaps, 
being the jugular plate of Amia } which these ceitainly do not 
represent. As remarked, the bone, in the first case, is 
strikingly like the uvohyal of some Teleostei, but, apart horn 
other considerations, its situation in close proximity to the 
mandibular symphysis at once shows that this is nothing 
more than an external likeness. 

Jaekel * and Bashford Dean f have both shown that the 
structure of the jaws in the Holocephali have undergone 
considerable modification in connection with the development 
of the paired giinding-plates. On the lower jaw, which 
consists of two rami fused in front, there are piosent in 
Chimara only tu'oof these plates, but in the Jurassic Chimne- 
roid, Myriacanthus , in the region of the mandibular symphysis 
there “ occurs an azygous chisel-shaped tooth which is 
known only in this genus and in the kiudied Chimceroima ”; 
in both of these instances the tooth is presympliysial. 
According to Scliuuinsland X there is no tiace of this median 
unpaiied mandibular tooth in the earlier stages of recent 
Chimaeroids. 

The question naturally arises. Can these abnormalities in 
any way be regarded as reversions? The difficulty in doing 
so is undoubtedly, on first consideration, their postsymphysial 
position; but if we b<ar in mind that of the recent forms 
of Holocephali in Chimara there has undoubtedly been a 
shortening of the snout and a more postero-ventral curve of 
the lower jaw, it is not difficult to imagine a form in which 
the presympliysial mandibular tooth took up a position similar 
„ to that of the abnormality here described. If, however, it 
does not represent this mandibular tooth, I am unable to 
offer any suggestion as to its probable homology. 

There is, however, one further fact that lends weight to 
this probable homology, and that is the nature of the minute 

* N Jahrb. f. Min. 11)01, Beil. 14. 

f " Cbimceroid Fishos and their Development,” Carnegie lust., Wash¬ 
ington, no. 82 (1906), 

X “ tf oitrage z Kntwick. und Anatomie dA Wirbelthiere,” Zoologies, 
1903, vol. xu. Heft 39, pp. 1 98, pk xii, xxiv, 
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Btvucture of these bones. The structure of the grinding- 
plates has been described by Schauirisland, who remarks :— 

€t The first deposition of hard material begins at the outer 
surface of the papilla, and takes the form of a thin cap of 
dentine ; soon, however, the tooth-substance appears below 
at the points where the plate is to come in contact with the 
caililage of the head ; and almost at the same time trabeculae 
and lamellae appear between (*. e in the substance of the 
plate), and produce a meshwoik of spongy tooth-substance 
(pulp-dentine). The mode of origin of the plate resembles 
closely that of bone when doiivod from connective tissue 
(e. in Splienodon ). The mesenchyme-cells in the papilla 
are collected together closely at certain points, and become 
transformed into odontoblasts, and from these, peripherally, 
the dentine takes its origin. Occasionally tiabecules of the 
dental mass, especially in older individuals, show a somewhat 
lamellar structure, and those which are first differentiated— 
that is, those lying innermost—are distinguishable from the 
latter lamella by their capacity to become stained.” 

In Chimara these two abnormal bones are, histologically, 
quite distinct from the 01 dinary osseous tissue of fishes. The 
neaiest condition 1 have seen to what obtains here is in the 
development of certain bencs in post larval Pleuronectids * ; 
and whilst I am not suggesting that these abnormal bones 
show the structure of the giinding-plates, as desciibcd by 
ftchaunisland (op. cit.)> they ceitainly present some features 
in common. The mateiial at my disposal was not in a fit 
condition for any minute histological examination, but the 
scries of closely massed stiands, forming a meshwoik of 
spongy material, strengthens the homology I have suggested. 

I have pleasure in thanking Professor W. 0. APIntosh, 
F.U.S., for the wealth of material he has so gcneiously 
placed at my disposal. 


XVIII .—On the Species of the Mawarene Viverrid Galidictis, 
with the Description of a mw Genus and a JS T ote on 
“Galidia elegans.” By It. I. Pocock, JbUt.S., Super¬ 
intendent of the Zoological Society’s Gardens. 

[Plato VII.] 

Up to the present time only two species of this genus havo 
been admitted, namely, the broad-banded form commonly 

♦ I hate to thank Dr. H? M. Kyle for drawing my attention to this 
fact, after he had examined the first above-mentioned abnormality. 
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cited as Galidictis striata and the narrow-banded form, 
G. vitlata. 

Fischer (Syn. Mamin, p. 171, 1829) long ago pointed out 
that the oldest name for the species described by Desmarest 
as Viverra striata is fasciata, assigned to it by Gmelin j and 
Rchwaiz (Ann. & Mag, Nat. Hist. (8) vii. p, 638,1911) has 
recently given publicity to the same opinion, without citing 
Fischer, adding that t lie species described as V. striata by 
Desmarest is the Galidictis striata of later nuthors and of the 
present time, ignoring the circumstance that Galidictis striata 
is—generally, at all events—ascribed to Geoffroy St. Hilaire 
or Cuvier, and not to Desmarest.' I have not troubled 
to trace the history of this animal through the voluminous 
bibliography of mammals, but the facts essential to my 
present puipose are as follows:— 

Gmelin (Syst. Nat. i. p. 92, 1788) gave the name Viverra 
fasriata to the animal desciibed and figured by Sonnerat as 
“ Lo chat sauvage k bandes noires des Indes ” i* Voyage aux 
Imles,’etc., ii. p. 163, pi. xc., 1782). This figure, or the 
animal rcpiesented by it, if extant, is therefore the type. 

Since Sonneiat described the colour of the iiis and the shape 
of the pupil of the eye, it is cloar that his description was 
taken from a living spocimen in his possession at the time, 
licliance therefore must be placed upon the characters he 
assigned to it. He described the colour asgiey, washed with 
lod (" lavd de roux ”) on the lower side of the head and neck, 
upon the thighs and feet, the belly being white. There are 
six black bands upon the body, beginning behind the head 
and ending towards the tail, which is covered with a mixture 
of black and icddish haiis (“garnie de poils noiis et de poils 
rous-Htres”). The tail uIbo was described as slender (“grfile”), 
which in this connection meant short-haired. 

The colour of the tail and of the throat and limbs, as well 
as the slenderness of the tail, are to be particularly noted. 

Buffon (Hist. Nat., Suppl. vii. p. 231, 1789) described the 
ssme species, with a new figure, as “ Le putois rayd de 
I’lnde”; and Desmarest (‘ Alammalogie,’ p. 210, 1820) 
gave it the technical name Viverra striata , referring to 
Gmelin’s, Souncrit’s, and Buffon’s descriptions, but ignoring 
Gmelm's specific name and adopting Button's illustration. 

Now, it may be noted that Buffon’s figure and description, 
although agreeing in the main with Sonnerat’s, differ in 
some significant particulars, especially as regards the colour 
of the tail. Of the tail he say°, " la queue . . . est couverte 
de poils bruns rnSl^s de fauve comm# le dessus de l’occiput." 



the Mascarene Viverrid Galidictis. 113 

These discrepancies, coupled with Buffon’s statement that the 
animal came from the Coromandel coast, no precise locality 
having been cited by Sonnerat, suggest the possibility of 
Buffon having procured a second specimen* If not, Sonnerat 
must have told him that he picked up the specimen on that 
coast of India. But even if two specimens were concerned, 
it soems obvious that they belonged to the same species, 
though possibly subspecifically distinct. However that may 
be, since Gmelin described Sonnoiat’s u Clmt sauvage de 
lTnde” as Viverra fasciala, and Desmarest gave the name 
striata to the Bame animal, Fischer had no choice but to diop 
striata as ft synonym of fasciaia. 

Subsequently the species was desciibed by F. Cuvior as 
“La Genetto rayd de l’Indie,” Vtverra J'<ibciata 9 Qn\eh (Diet. 
Sci. Nat. xviii. p. 322, 1820). lie quoted at length the 
description given by Buffon in the Supplement, stating that 
he had not himself seen the animal, which was no longer in 
existence—or, at all events, not available for examination. 

So far all seems clear. But in 1826 E. Geoflroy St. Hilaiie 
(Diet. Class. Nat. Hist. x. p. 214, and Cat. des Mamro. 
j). 98*) gave the name Mimtela sttiata to a specimen pic- 
sented to the Palis Museum by Sonnet at and stated, no doubt 
rightly and on Sonneiat’s authority, to have come fiom 
Madagascar. 

The discrepancies in the information as to the locality 
given by Sonnerat presumably to Buffon, and almost cei- 
tainly to Geofiioy St. Hilaire, coupled with F. Cuviei’s 
declaration as to the disappearance ot the example described 
by Buffon, have an impoitant Bearing on the conclusion, 
supported by other facts, that the types of V. fusciata ) Gmel. 
(=s stria ta 9 Dcsni.), and ot Mustila striata , Geoffr., were 
diffeient individuals. Geoffioy St. Hilaire desciibed the 
colour of M . striata as daik brown with five white longitu¬ 
dinal lines above, the tail white, and the undeiside of the 
body greyish white. It is significant that he made no men¬ 
tion whatever of DesmaresPs Viverra striata , or of BuffoiPs 
and SonneiaPs figures and descriptions, although he must 
have been well acquainted with the woiks of these tineo 
compatriot naturalists. Nor did I. Geoffioy St. Hilaire, 
when discussing his fatlur's species, suggest identity between 
the animals in question (Mag. de Zool. 2nd ser. i. 1839, 
pp. 82-33, pi. xviii.). The same applies to Cuvier, who 


* The latter work 1 ha\c not aeon. 
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redescribed Geoffrey’s type of Mustela striata as Putorius 
striatus ( c Rbgne Animal/ nouv. ed. i. p. 144, 1829). 

As a matter of fact, the two forms clearly differ in the 
colour of the tail, which is covered with black and red or 
brown and yellowish hiirs in Viverra fasciata, Graelin 
( — striata, Desm.), and with white hairs in Mustela striata 9 
E. Geoffr. St. Hilaire. Nor do the descriptions of the latter 
published by Geoffroy and Cuvier justify the belief that the 
throat, tlrghs, and feet were washed with red *. 

Since the two forms above discussed appear to belong to 
the genus GaUdictis , it is clear that striata cannot stand fora 
white-tailed form, if the whiteness of that organ bo regarded 
as of systematic impoitauce. I am not aware that there is 
any evidence or any reason to think that either of the two 
forms described below as GaUdictis eximius and ornatus , 
which have apparently been cited on many occasions as G . 
striata , arc dimorphic in the colour of the tail f or that the 
legs and throat can ever be desciibed as washed with red.. 

I propose, therefore, to give new names to two white¬ 
tailed forms of GaUdictis , selecting as types examples from 
known localities in Madagascar, and leaving open the question 
as to their probable specific identity respectively with two 
examples described, one by E. Geoffroy St. Hilaire in 1826, 
the other by his son in 1839, to both of which the inad¬ 
missible name striata was attached. 


GaUdictis eximiw, sp. n. (PI. VTT. fig. 1.) 

Head greyish or yellowish brown, speckled black and 
tawny, the black speckling disappearing on the muzzle, 
cheeks, and round the eyes, but some longer speckled hairs 
lie backwards over the base of the ears and spread on to the 
antero-supeiior base of the pinna. For the rest the ears are 
covered with short white hairs in front and with yellow- 
brown and black hairs behind. 

From the occipital region between the ears there extend 
backwards four black sinuous stiipes, which are compara- 

• In 1829 Tlutfon (‘(Euvres Completes/ viii. p. 43, pi. ccxxxvii, fig. 2), 
ignoring these dillereucea, redesnibfjd Viverra striata, giving references 
to Uinciin, Desmarest, and (ieoffroy, without adopting the earlier name, 
fasciata, proposed by <1 mobn. He reproduced in this work a coloured 
edition ot the figure originally issued in his Supplement, and this figure 
clearly show* the tail and legs to he brown. 

f The dichroism of the tail iti the white-tailed mongoose (Ichneumia 
albicauda) is worth bearing in mind in this connection. 
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tively narrow and closely approximated over the nape and 
between the shoulders, although the extornal o£ the two on 
each side expands on the sides of the neck ; but behind the 
shoulders they gradually bioaden, then become nairow again 
towards the root of the tail. Between the two internal 
(admedian) of these stripes on the nape there are traces of a 
median stripe. A third broad stripe on each side runs along 
the lower area of the flank fiom the thigh to the shoulder, 
where it is intenupted for a shoit space, and then continued 
forwards across the shoulder on to the sides of the neck 
up to the infero-postorior base of the ear. The haiis of 
these black stripes are sooty-brown at the base and shining 
black distally. 

The stlipos are separated throughout their extent by pale 
bands, dirty white, with very small daik tips on the body, 
but on the neck the daik tips are larger, so that the daik and 
light stiipcs are not so shaiply differentiated. The undcifur 
ot these white stripes, as of the black ones, is olive-brown. 

Thus the body is ornamented with six black stripes, sepa¬ 
rated by five pale stripes, and the pale stiipcs on the back 
aio not daiker than thoso traversing the sides. 

The admedian black stiipes pass on to the base of the tail, 
where they turn brown and coalesce to form large spots on 
tho pioximal four inches of the upper side of that oigan, 
which lor the rest of its length and along its whole underside 
is diity white. 

The outer side of the thighs is dusky blackish brown, and 
is maiked above with a black stripe which extends to the 
stifle-joint (knee) beneath the posteiior end of the infeio- 
luteral body-stripe, from which it is separated by a whitish 
stiipe continuous in front with the white of the belly. The 
hind teet arc buffy white. The fore logs are the same tint 
approximately, but externally are clouded to a certain extent 
with dusky brown where the dark underfur shows between 
the longer haiis. 

The whole of the underside from the chin to the anus and 
the insides of the limbs aio dirty white, tinted with cream or 
buff upon the throat and the inside of the fore and hind limbs. 

Measurements of dried stuffed shin ,—Head and body 
950 mm.; tail (without terminal tult) 750; hind foot 2110. 

Loc, Ambinanindrano, E. Madagascar [Archdeacon Kestell 
Cornish), 

Type, now in Brit. Mu*., presented to Zoological Society 
28. 5. 07, died 18. 9 07, described anatomically by Bcddard 
(P. Z. S. 1907, p. 805) as (ialtdictis etriata, 

A an. ifc Mag . N . Hist, Ser. 8. VoL xvi. 9 
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This new form certainly agrees with the specimen named 
Mm tela striata by E. Geoffroy St. Hilaire in the whiteness 
of the tail and the presence of five white stripes extending 
down the back. It also agrees in the whiteness of the tail 
with the example which I. Geoffroy St. Hilaire identified as 
striata in 1839, stating that the type of his father’s striata 
was a young individual of a species of which an adult had 
come into his hands from Madagascar, where it was procured 
by Goudot (Mag. de Zool. 2nd ser. 1839, pp. 32-33, pi. xviii.). 
The description he gives is unintelligible. He states that 
the body baa five wide black bands and two others (smaller) 
on a greyish giourul, making seven black stripes in all. But 
since the dark stiipcs in Galidictis are almost always sym¬ 
metrically paired *, theio cannot have been an odd number of 
them unless thore was a median black stripe down the spine. 
This is not likely, but it is possible. Supposing, however, 
that it was so, his figure clearly shows that there must have 
been four black stripes, one of them shoit, on each side of 
the middle line, nuking a total of nine black stiipes in all. 
There is eleaily some mistake here. 

From an examination of the plate accompanying Geoffroy's 
memoir it cannot be doubted, I think, that his animal had 
tour black stiipes (three long and one short) on each side of 
the body, making a total of eight, separated by seven pale 
interspaces. 

To this pattern four specimens in the British Museum 
conform. Since two of these are young and two adult, it 
may be infeired that the difference in the number of stripes 
is not a question of age. Amongst the bioad-stiiped, while¬ 
tailed forms of Galidictis , tlieicfore, two styles of pattern are 
known, one with six black stripes and five pale interspaces 
exemplified by G. cuimius, the other with eight black stiipes 
and seven pale interspaces, exemplified by the species which 
I propose to name and describe as follow's :— 

Galidirtis ornatus 9 sp. n. (PI. VII. fig. 2.) 

Resembling G. eAmius in the whiteness of the greater 
pait of the tail and other respects, but differing in the 
following paiticulars :—The head, the pale areas between the 
stripes, the legs, and ventral surface decidedly darker. The 

* The type of 0» vUtata, described below, has a faint short spina) stripe 
jn the middle of the back ? and a similar stripe is traceable on the for# 
part of the neck of G. <u muxs. 
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head is more heavily speckled with black, (he dorsal intei- 
spaces distinctly speckled with black, the lateral inter¬ 
spaces washed with yellowish, the outside of the fore limbs 
and the thighs darker ashy giey, owing to the presence in 
the hairs of more black speckling, which is traceable down 
the hind leg almost to the toes ; and there is more red in the 
hairs before the root of the tail and on the basal portion of 
that organ. The underside is washed with pale dirty yellow, 
which is everywhere darker than the throat of 6r. eximius, 
and nowhere presents the whitish-giey tint seen on the 
ventral surface of that animal. 

The black stripes have very much the same disposition and 
width as in (}. eximiu but by reason of the daiker tone 
of the interspaces arc not so conspicuous. Moreover, the 
supero-lateral stripe, the uppermost of the series, is paittally 
subdivided over the shoulders, and behind the shoulders is 
narrower than the homologous stripe in G . eaimius , and 
intercalated between it and the broad lateral stripe there is a 
thinner shorter stiipe which joins the supero-lateral stripe 
behind the shoulder, and thence passes backwards parallel to 
it to the root of the tail. In G. eximiux this stripe is fused 
with, or not differentiated from, the supero-lateral stripe. 

Loc. Andevoranto, E. cojut of Madagascar, on the same 
latitude as Antananarivo (It. Martin coll.). 

Type, B.M. reg. 76. 1. 31. 22. 

In addition to the specimen above described (a male), there 
is in the British Museum a half-grown example resembling it 
ticketed “Madagascar (fter. C. \V. Bcwsher)” and in the 
gallery are exhibited two stuffed specimens, also like it, except 
that the lateral interspaces are whiter, probably from exposuie 
to light. 

The splitting of Galidictis fasciata (.striata) of authors 
into three forms necessitates pointing out that the type of the 
genus is the species represented by the specimen, procured by 
Goudot, which I. Geoffroy St. Ililaiie named Golidictis 
striata, and not the species named Mu stela striata by 
E. Geoffroy, nor the one named Viveira striata by J)es- 
marest ; ami since that species is almost certainly identical 
with the one above described as Galidictis ornalus , it is 
highly probable that the type-species will take the latter 
name. 

Now all the specimens of this species in the British Mu¬ 
seum, as well as the single known example of 6r. eximiusy 
resemble each other not only in the breadth of the stripes, 

9 * 
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but also in having the heel hairy and the rest of the hind 
foot naked as in Cryptoprocta, Cynogale , and all the typical 
genera of Paiadoxuiimc, such as Paradoxurus , Paguma } and 
Arctogalid'uiy in which the hairiness of the heel is so constant 
a featu io that generic importance is attached to it. 

But in the two species next to be noticed, one of which 
was described long ago as Galidictis vittafa } the heel is naked 
to the tip of the calcaneum. Those two also resemble one 
another in the narrowness of the stripes. This in itself 
Could hardly be regarded as of generic value, but it appears 
to me that that value should be accorded to the nakedness of 
the heel. 


Mungotictis, gen. nov. 

Allied to Galidictis , but differing in having the heel naked 
and the longitudinal stripes nauow. 

Type, AL vittatus, Gray. 

On Sept. 3 6, 188fi, the Zoological Society received ns a 

K *esent Jrom Mr. B. Muller two so-called mongooses from 
adagasear, which were identified as Galidia elegans *. 
Foitunately the skin of one of these, which survived its 
ariivai only ten days, was preserved. A glance is sufficient 
to show that this specimen is not Galidia elegans, but is 
related to Al. vittatus , Gray. Many years ago 1 put it aside 
as that species; but upon comparing it with Giay’s type of 
AL vittatus, I find sufficient differences to wairant the con¬ 
clusion that it represents a new form, which may be desciibcd 
as follows:— 


* This it* the specimen referred to by Beddard in his paper upon Gali~ 
dictis striata iniiuA) as a presumably correctly identified example of 
Galidia elegant (1\ Z. S. 19U7, p. 804). The point to which he drew 
attention was the presence in tins supposed Galidia of P m 1 , a tooth 
which, according to Mivart, is absent m that genus, thus constituting one 
of the differences between Galidia and Ilemu/ulidia—or Salanoia , as it 
should bo culled. This claim, however, was invalid at the time Mivart 
put it forward in lHS^, because (leoffioy’s figure of the skull of Galidia 
elegant published iu 1H39 fallows this tooth in place. Thus Galidia and 
Salanoia may possess this tooth. Galidictis , on the other hand* is said 
to be without it -an lufeience based upon its absence in the skulls of 
examples identified as G. striata by (leofFroy an.d Mivart. But it was 
present, as Beddard 'dated, in the hkull of Mungotictis substriatus. It 
seems, therefore, that the presence or absence of this tooth is not a 
generic feature in this group. Piobably it has no systematic significance* 
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Mungotictis suhstnatus , «p. n. (PI. VJI. fig. 4.) 

General colour of the back and sides dark olive-grey, due 
to the intimate speckling of the coat with black and buff- 
grey, the individual hairs being alternately annulated with 
those colours, the tip being black. Under reflected light the 
pale penultimate annuli of some of the hairs at least shine 
with a whiter lustre. On the back and sides there are ten 
indistinct, faint rusty brown, narrow longitudinal bands, all 
narrower than the interspaces. Of these, the first, the 
second, and the fourth, counting from the back downwards, 
are just traceable forward on to the shoulders, but not 
beyond. Posteriorly they fade away towards the root of the 
tail. The third stripe from the summit is much shorter. It 
extends only from about the middle of the body, where upon 
one side it joins the second stripe immediately above it, ami 
vanishes behind on the rump. The fifth and lowest stripe is 
very faint and just traceable forwards on to the side of the 
shoulder, Uuderfur dusky brown. 

The head is slightly darker than the body and more finely 
speckled. There is a conspicuous dirty white spot over the 
inner angle of each eye. 

The fore h gs externally fiorn the elbow arc yellowish buff, 
the black speckling of the hairs being hardly in evidence. 
The hind legs are much the same tint as the body as far 
down as the heels, the foot being mostly yellowish buff. 

The tail is much the same tint as the body throughout, the 
hairs alternately banded broadly black and yellowish- or 
buff-grey. Ohin, throat, chest, belly, and inside of limbs 
uniformly yellowish buff, paler on the chin and throat, liclicr 
posteriorly, especially on the anterior edge of the hind limbs. 
A conspicuous whorl of haiis near the middle of the throat 
and a pair of whorls on the fore part of the chest, the junction 
of the streams of hairs forming a transverse crest behind the 
intenamal area, across the clavicular region, and down the 
tore part of the sternal region as in Gtdiclia elegant*. 

Measurements of dried skin .—Head and body 850 mm.; 
tail 625; hind foot 150. 

Loc . Madagascar, 

Type (in Brit. Mus.), the specimen presented by Mr. 13. 
Muller to the Zoological Society 16. ix. 86, which died 
26. ix. 86. 

Galidictis vittatuz was described by J. E. Gray as 
follows ;—" Grey, black and white grizzled ; back and sides 
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eight nearly equal, parallel,' narrow, black-brown streak* $ 
chin and beneath pale brown; hind-feet and outer side of 
Tore-legs brown . . .” (P. Z, S. 1848, p. 22). 

The type, from Tulyah Bay, Madagascar, and in the 
Butish Museum, agrees tolerably closely with this descrip¬ 
tion despite many years* exposure to light in the exhibition 
galleiy. Probably, however, a certain amount of fading has 
taken place. The ground-colour of the back and sides is 
pale grey, approaching silvery grey, the bead being darker ; 
the legs, tin oat, and belly*ave yellowish buff, not brown as 
described. The back and sides are maiked with eight dark 
rusfy-hrown stiipes standing boldly out against the broader 
p ile interspaces. Thiee of these on ouch side of the middle 
line pass forwatds over the nape up to the occipital region, 
becoming gradually fainter in front of the shoulders, upon 
which they are strongly emphasized. Tins fourth from above 
on each side disappears in front of the base of the fore-leg, 
bartly extending on to the side of the neck. Posteriorly 
towards the root ot the toil and the back of the thighs these 
str>pes fade away and become broken up into irregular spots. 
Beneath the fourth stripe from above on each side there is a 
hunt fifth stiipe which docs not reach the elbow of the fore¬ 
leg ; and in the middle of the back between the two upper¬ 
most of the paired stripes there is a faint spinal stripe 
stretching nearly from the withers to the croup. Thus theie 
are eleven longitudinal daik stripes in all (PI. VII. lig. 3). 

So far as tho stripes are concerned, the tv pc of M. vittutus 
differs from that of M, substriutus in tho following respects : — 
(1) flic intensity of their colour ; (2) the extension of three 
ot them over the nape to the occiput ; (3) the presence of a 
short faint spinal stiipe; (4) the absence ot the short stripe 
in the posterior half of the body below the second from the 
top ; (5) the presence of the faint stripe below the fourth 
long stripe and just above the pale tint of the belly. For 
tho rest, the giound-colour was apparently oiiginally much 
paler, since (tray described the hairs as “ black and white 
giizzled,” and accoiding to his description, which is borne 
out by the figuie, the legs were much browner—at all events, 
externally. 

The genera and species above desciibed and discussed may 
be distinguished as follows : — 

a. Heel of hind foot entirely covered with hair; * 

, kto* •trines mostly broader than pale stripes. Galtdictis, Geotfr. 
a. 1 ail dark, the same tint as the head . futciatu*, Gmel. 
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b\ Tail mostly white, only dark basally above. 
<i a . Six broad black stripes ; interspaces, belly, 

and legs paler .. 

b\ Eight black stripes, the supero-lateral 
duplicated; interspaces, belly, and legs 

darker. 

b. Heel naked; dark stripes narrow, much nar¬ 
rower than interspaces. 

e. Eight conspicuous black-brown stripes, six 
extending to head ; interspaces paler .... 
o', Ten inconspicuous red-brown stripes, none 
passing beyond shoulders, the third from 
above short; interspaces darker, olive-grey. 


eximiits, nov. 

ornatus , nov. 
Mungotictis, nov 
vittatus, (iray. 

substriatus, nor. 


Tlio synonymy of the species referred to Galidictis is 
probably as follows :— 

1. Galidictis fasciatus, Gmel. 

Viverra fascia ta, Gmelin=s Viverra striata, Desmarost; nee Galidictis 
striata of recent authors. 

No specimen of this species is known. I have included it 
in Galidictis because of the breadth of the black stripes; but 
the tail is coloured much as in the spocies of Mungotictis and 
the hind foot may have been naked to the heel as in that 
genus. 

2. Galidictis eximius , nov. 

4 r Mustela striata, E. Geoffroy (—Galidictis striata of recent authors, 
in part). 

3. Galidictis ornatus } nov. 

P Galidictis striata , I. Geoffroy (=* Galidictis striata of recent authors, 
in part). 


Hate on the Specific Name of the Type-species of (xalidia. 

Is. Geoffroy St. Hilaire (Mag. de Zool. 1839, p. 27) identi¬ 
fied, and apparently with good reason, the “ Voudsire” of 
Flacourt (Hist. Madag. 1661, p. 151) with Galidia elegans, 
v aml incidentally pointed out that tho “Vansire” of Button 
and Daubentou was a different animal, though possibly 
belonging to the same genus. 

The name cleyans was accepted as tho specific title of the 
type of (xalidia until 1908, when Thomas and Wroughtou 
(P. Z. S. 1908, p. 167) proposed to substitute galera for it, 
on the grounds that the Yansire of Buffon and Daubenton, 
the type of Mustela galera } Schreber (Saug. iii. p. 493, 
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pi. cxxxv., 1776), was subsequently described as G. slegans 
by Geoffroy St. Hilaire. Although this view had been eon- 
sideied and 1 ejected by Geoffroy, it was revived interroga¬ 
tively by Giay and accepted as a ceitaintv by Thomas and 
Wroughton. I think Geoffroy was light in dismissing tiie 
Vansiic of Button as an indeterminsxlilc species. Mivart 
(1*. Z. S. 1882, p. 189) was piobably nearer the truth than 
Gray, Thomas, and Wioughton when lie suggested that it 
might be a species of Salanoia (Ilemig nVidia), adding that 
“had it been Galidia the black-ringed tail would surely 
have been indicated ” 

The absence of the caudal annuli in Buffou’s figure, as 
well as the desciiption o£ the goneial coloration of the 
Yansire, make it impossible to rcgaid this ambiguous animal 
as even probably, much less ceifainly, identical with 
Gcoffioy’s Galidia el eg a ns. The familiar specific name of 
this animal must, thcicfoio, in my opinion, be allowed to 
stand, and the Yansire of Button, with galera attached to it, 
be i('legated to the limbo of mammalian species unidentifiable 
at the present time. 

EXPLANATION OF PLATE VII. 

Fig. 1 . (ialuhetis tiimiue, sp. n. 

Fiy , *2. Galxdii'tii ornrifus , sp n 

Fig 3 . hfungotictis vittatui } Gray. 

Fig. 4. Mungotictis buhstrintus, sp. n. 


XIX .—On the African Shrews belonging to the Genus 
Croeidura.—IV. By Guv 1)ollma>t. 

[Continued from p. 60.] 

Gioup 8 (Jiseheri ). 

Size medium. Colour above very pale prey, light cinnamon, or cinna¬ 
mon-brown, below white or greyish white. Tail incrassated at 
base. Second and third upper umeuapids about equal in size. 

(38) Croeidura deserti , Schwann. 

Croeidura deserti , Schwann, P. Z. S. p. 103 (1900). 

Size as in hindei , very pale in colour, paler than butlerL 
Colour of dorsal surface pale snuff-grey, general effect 
about as in 44 light drab,” the ground-colour being 44 light 
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mouse-grey n sprinkled with " light cinnamon-drab,” the 
tint considerably more cinnamon than in s?nithi f but equally 
pale. Colour on flanks passing fairly abruptly into the 
white of the ventral surface ; hairs of belly with slate-grey 
bases and *whitc or yellowish-white tips. Lateral gland 
small, marked by a patch of short white hairs. Backs of 
hands and feet white. Tail not very long, stoutly built, 
covered above and below with short white hairs ; bristle- 
hairs fairly numerous, but not very conspicuous, evenly 
distributed over basal two-thirds. The skins in the Collec¬ 
tion show a certain amount of colour-variation, some speci¬ 
mens being rather more strongly tinged with cinnamon, but 
never as brown as in butleri . 

Skull about equal in length to that of hindei, with a rather 
larger brain-ease. Interorbital region as in hindei , not so 
parallel-sided as in butleri or smithi . Teeth normal, the 
small upper unicuspids about equal in size ; anterior cusp 
of lar£e upper premolar not extending past the posterior 
border of third uniouspid. Last upper molar smaller than 
in butleri . 

Dimensions of the type and six adult specimens (mea¬ 
sured in the flesh) :— 



11 call nml body. 

Tail. 

Hind foot. 

Kar. 


mm. 

miu. 

nun. 

nun. 
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Skull of type: condylo-incisivelength 24*9mm.; greatest 
breadth 10*3; least interorbital breadth 4*(> ; length of 
palate 10*2; postpalatal length 11; greatest maxillary 
breadth 7*8; mediau depth of brain-case 5*8; length of 
upper tooth-row 10*4. 

Hab . Molopo River, west of Morokwen, Bcchuanaland. 

Type. Adult male. B.M. no. 4. 10. 1. 62. 

The exceptionally pale colouring immediately distin¬ 
guishes this Bcchuanaland shrew from the allied species. 
The Somali smithi , though equally pale, is more slaty in 
colour and possesses a smaller and flatter skull, with nar¬ 
rower, more parallel-sided interorbital region, and with the 
second and third upper unicuspids crushed closely together, 
the anterior cusp of the large premolar partially concealing 
the third externally. 
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(39) Crocidura butleri } Thos. 

Vrocidum butten f Thomas, Ann. & Mag. Nat. Hist. (8) vol. viii. p. 375 
(1911). 

A medium-sized pale-coloured species, with short, white, 
iiicrassated tail. 

Fur rather short, hairs of back about 4 mra. in length. 

Colour above grey, washed with pale yellowish “ftmnamon, 
general effect as in “drab” mixed with “wood-brown/’ 
paler than in any other species excepting deserti, jischeri, 
and smith i. Flanks greyish washedFvrith yellow. Lateral 
gland white. Dnderparts not sharply contrasted with upper, 
the cinnamon tint gradually fading on the flanks and passing 
imperceptibly into the creamy-grey of the ventral surface; 
hairs of belly grey with creamy-white tips. The yellowish 
tinge on the nnderparts is possibly due to some secretion 
from the lateral glands, the areas around which are stained 
pale lemon-yellow. Backs of hands and feet white. Tail 
short, very thick and blunt, white above and below; bristle- 
hairs long and fairly numerous, but rather inconspicuous. 

Skull smaller than in hindei , with narrower, more parallel- 
sided, interorbital region; biain-case rather flatter. Teeth 
similar in shape but slightly smaller, small upper unicuspids 
about equal in size, cusp of second rather longer than that 
of third. 

Dimensions of the type (measured in the flesh):— 

Head and body 78 mm.; tail 34; hind foot 13 ; ear 10. 

Skull: condvlo-incisive length 23*9 ; greatest breadth 10 ; 
least interorbital breadth 4*3 ; length of palate 9*9; 
postpalatal length 10*9; greatest maxillary breadth 7*5; 
depth of brain-casc 5 3 ; length of upper tooth-row 10*4. 

JIab. Between Chakchak and Deni Zubeir, Bahr-el-Ghazal. 

Type. Adult male. B.M. no. 8.4. 2.10. 

This species is at once recognized by its pale colour and 
short merassated tail. 

(40) Crocidura percivali , sp. n. 

Related to butleri , but distinguished by its much darker 
colour, longer tail, and smaller teeth. 

Colour above dull cinnamon-brown, between “ Prout’s 
brown” and “raw umber,” gradually paling on the flanks 
and passing rather imperceptibly into the greyish white of 
the belly ; hairs of underparts with slaty bases and grayish- 
white or buff tips. Lateral gland conspicuously mar&dfl by 
a streak of short white hairs. Both above and below this 
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shrew is considerably darker than butleriy resembling more 
the Cliarnia River species, beta> described above, but with 
less definition between the brown upper parts and greyish- 
white belly. Backs of hands and feet dirty white. Tail 
very thick at base, longer than in butleriy brownish above, 
white below ; bristle-hairs not numerous, white. 

Skull a little smaller than that of butlei'i. Tooth-row 
shorter, teeth rather narrower, the second and third upper 
unicuspids smaller and more oval in transverse section, 
third slightly overlapping second, but not so crushed together 
as in smithi nor hidden externally by the anterior cusp of 
the large premolar. 

Dimensions of the type (measured in the flesh) :— 

Head and body 84 mm.; tail 47 ; hind foot 12-5; 
car 11. 

Skull (brain-case broken) : length of palate 9 ; least inter- 
orbital bieadth 4*2 ; greatest maxillary breadth 7*4 ; length 
of upper tooth-row 9*2. 

Hah. Jombeni Range, Nycri District, British East Africa. 
Altitude 8500 feet. 

Type . Adult male. B.M. no. 12.7. 1.61. Original num¬ 
ber 875. Collected on October 8th, 1911, by A. Blayncy 
Percival, Esq., and presented by him to the National 
Cohection. 

The longer tail, darker colour, aud smaller teeth separate 
this species from the Bahr-el-Gliazal butleri . 

It is with pleasure that I name this new form after 
Mr. Blayncy Percival, the collector and donor, to whose 
generosity the Museum is greatly indebted. 

(41) Crocidura Jischeri, Pag. 

Crocidura Jischei i, Pagenstocber, Jahrb. Wish, Anst. Hamburg, n. 34 

( 1886 ). 

A pale grey-colourcd species, with white extremities and 
tail. 

Size medium, tail rather short. 

Colour above slaty grey washed with pale brown, near 
“ mouse-grejr,” rather darker than in smitki . Underparts 
and extremities white. Tail fairly thick, whitish, a trifle 
darker on the dorsal surface. 

Skull much larger than in the allied species, small upper 
unicuspids crushed together almost as much as in smithi , 
the anterior cusp of the large upper prcmolar partially 
hiding the third upper unicuspid when viewed laterally, 
second and third upper unicuspids about equal in size. 
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Dimensions of tlic type (as given by Pagenstecher) 

Head and body 92 mm.; tail 48. 

Skull: length 20 mm. 

Hab, Nguruman, German East Africa. 

The only specimen of fischeri in the Museum Collection is 
too young to be of any use for systematic work. 

This species is evidently a clo*e ally of smithi , from which 
it may be distinguished by its rather darker colour and 
larger skull. 

(42) Crocidura voi , Osg. 

Ciwidurn voi f Osgood, Field Mas. Nat. llist. Publication 143 (Zool. 

Sew), vol. x. no. il, p. 1$ (1910). 

A pah; grey-coloured shrew, with light underparts, closely 
allied to fischeri. 

Size about as in fischeri . 

Colour of dorsal surface described as “slaty ** ; underparts 
“ dull yellowish or greyish white below, the light and dark 
areas quite sharply contrasted.” Backs of hands and feet 
white. The colour is therefore very like that of fischeri, the 
underparts not quite so white and the dorsal surface not 
tinted with pale brownish. 

Skull “ long and narrow ” ; teeth large. 

Dimensions of the type (as given by Osgood) :— 

Head and body 90 mm.; tail 4G; hind foot 14 3. 

Skull: greatest length 21*2 ; greatest breadth 9*7; 
maxillary width 8*2 ; length of upper tooth-row 11. 

Hab. Voi, British East Africa. 

Type. Adult male. Field Mus. Nat. Hist. no. 1G912. 

This species is evidently closely allied to fischeri, from 
which it is distinguished by its rather smaller skull, greyer 
dorsal surface, and duller underparts. 

(13) Crocidura suahel<s y Hell. 

Ctoetdura suahelcn, Heller, Smith. Misc. Coll, vol, lx. no. 12, p. 6 (1912). 

Allied to voi, but distinguished by its larger size and 
browner colour. 

Size rather larger than in fischeri. 

Colour above “ uniform broccoli-brown, not shaijply defined 
against the drab-grey of the uuderparts; hair everywhere 
slate-grey at base; lateral glands defined by a conspicuous 
line of white hairs; feet some*hat lighter than body, drab 
in colour; tail uniform in colour with the dorsum and 
clothed by short brown hair and scattered long white hairs 
on the basal two-thirds.” 
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Dental characters the same as in voi, the unicuspids 
crushed together. 

Dimensions of the type (as given by Ileller) :— 

Head and body 110 mm. ; tail 69; hind foot 16. 

Skull: condylo-incisive length 26'5 ; greatest breadth 
10*5; interorbital width 4’8 ; length of upper tooth-row 11*8. 

Hab . Mazeras, British East Africa. 

Type. Adult male. U.S. Nat. Mua. no. 181815. 

The larger dimensions and browner colour distinguish this 
shrew from the Voi species. Crocidura fiseheti , although 
possessing a skull nearly equal in length, has a much shorter 
tail and lighter underparts. 

(11) Crocidura smithi , Thos. 

Crocidura smithi Thomas Ann. & Mng. Nat. Hist. (0) voi. x\i. p. 5 1 
(1895). 

This form is distinguished at once by its very pale smoke- 
grey upperparts, white flanks, limbs, belly, and tail, and flat 
skull. 

Size medium, hind foot from 11 to 12*5 mm. in length. 
Fur rather short, bails of hack 3 to 4 mm. in length. 

Colour pale smoke-grey above, faintly tinged with pale 
cinnamon, the general effect about as in “pale neutral 
grey” sprinkled with “light drab.” Flanks almost pure 
white, the grey lmir-bases considerably less evident than on 
the back. Belly white, hairs white almost to the roots, 
only the cxtieine bases pale grey. Lateral gland small, 
marked by a streak of short white hairs. Backs of hands 
and feet white. Tail rather short, covered with short white 
hairs above and below ; bristle-hairs fairly numerous, evenly 
distributed over nearly the whole length of the tail, w hite in 
colour, but very slender and inconspicuous 

Skull smaller tliau in fischcri, brain-ease very flat, recalling 
the flattened skulls of the hildegardem group ; interorbital 
region more parallel-sided than in hindei^ the posterior inter- 
orbital breadth rather narrower than usual. Teeth fairly 
large, especially the second upper incisors; small upper 
unicuspids crushed closely together, the third partially 
hidden externally by the small anterior cusp of the large 
premolar, the cusp of the second is slightly longer vertically 
than that of the third, but otherwise the two teeth arc 
almost equal in size. Last upper molar small and narrow. 

Dimensions of the type (in spirit) :— 

Head and body 64 mm.; tail 31 ; hind foot 11 ; ear 7 b. 

Skull: condylo-incisive length 20*8; greatest breadth 9 ; 



130 Mr. G. Dollman on (he African Shrews 

least intcrorbital breadth 3*8 ; length of palate 8 6 ; post¬ 
palatal length 9; greatest maxillary breadth 6*7 ; median 
depth of brain-case 4; length of upper tooth-row 9*4, 

Hal. VVebi Shebeli, Somaliland. 

Type . Adult male. B.M. no. 96. 8. 1. 1. 

In the Collection is a further specimen of this striking 
species, obtained by Dr. Drake-Brockman at Armaleh, 
Somaliland; from this individual the colour-description 
given above has been taken, the type being preserved in 
spirit. A curious feature in connection with this skin is the 
extensive brownish staining on the flank? just above and 
below the lateral glands. The dimensions are rather greater 
than those of the type :—Head and body 66 mm.; tail 50 ; 
hind foot 12*5. 


Group 9 (tin ba and pomsis). 

Size medium Colour- above blackish brown or dark lpddiali brown, 
below giey or brownish grey. Second and third upper uuicinpids 
about upml in breadth. 

(15) Crocidura iurba , Dollm. 

Crocidura turba , Dollman, Ann. & Mag. Nat. Hist. (8) ^ol. v. p. 170 
( 1010 ). 

A medium-sized, very dark-coloured species, with hairy 
tail. 

Size of hind foot between 14 and 15*5 mm. in length; 
tail about 48 mm. long. 

General colour of dorsal surface dark scal-browu (“fus¬ 
cous” or “fuscous black” sprinkled with “mummy- 
brown”), slightly paler on the flauks; hairs of back slate- 
grey, with long dark brown tips. Ventral surface silvery 
grey ; hairs dark slate-coloured, with greyish-white tips. 
Backs of bauds and feet brownish. Tail covered with short 
dark hairs, ventral surface usually rather lighter; caudal 
bristle-hairs grey in colour and fairly numerous. 

Skull in general build less delicate than in the fumosa 
group ; longer than in fumosa or monax, with narrow, rather 
high brain-case and long muzzle, considerably longer than 
in either fumosa or monax . Maxillary region, although not 
broad, more expanded than in fumosa. Cranial ridges more 
developed, the lambdoidal and sagittal sutures meeting 
further back than in fumosa , in which species the sutures 
are never raised up into prominent ridges, the skull even in 
old specimens being remarkably smooth, aud the lambdoidal 
suture running considerably further forward before meeting 
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the sagittal suture. Tooth-row fairly long, second and third 
upper unicuspids narrow, oval in section, about equal in size, 
and the third slightly overlapping the second ; cingula fairly 
well developed. In fumosa these teeth are very different, 
being broader, circular in section, and the third considerably 
larger than the second. Last upper molar smaller than ill 
the dolichura or fumosa groups. 

Dimensions of the type and three other specimens from 
the type-locality and adjacent districts:— 
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Hah. Clnlui Island, Lake Bangwcolo. Altitude 3900 feet. 
Type . Adult male. B.M. no. 9. 12. 4. 17. 


(16) Crocidura turba zaodon , Osg. 

Croeidttra turba zaodon, Osgood, Field Mus. Nat. Hist. Publication 143 
(Zool. Ser.), \ol. x. no. 3, p. 21 (1910). 

' In size slightly larger than turba , darker in colour and 
with longer tail. 

Tail about GO ram. iu length. 

Colour of upperparts rich seal-brown ( fcC fuscous ” mixed 
with “ olive-brown ”) ; ventral surface browner, not silvery 
grey. Backs of hands and feet blackish brown. Tail long, 
blackish brown, sometimes ‘ rather paler below; caudal 
bristles grey in colour and conspicuous. 

Skull a little larger, with heavier teeth. 

Dimensions of the type (as given by Osgood) :— 

Head and body 98 mm.; tail 60 ; hind foot (c. u.) 18 ; 
car 9. 
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Average measurements of ten topotvpes :— 

Head and body 99 (89-110) mm. ; "tail CO (56-65) $ hind 
foot (c. u.) 17 (16*5-18). 

Skull of type: condylo-incisive length 24*3; greatest 
breadth 10 4; maxillary breadth 7*4; length of upper 
tooth-row 10*65. 

A specimen iu the Museum Collection from the Amala 
River has the following cranial dimensions:—Condylo- 
incisive length 21*7 mm.; greatest breadth 10*2; least 
interorbital breadth 5*1; length of palate,10*3 ; postpalatal 
length 10*9; greatest maxillary breadth^ 7*5; length of 
upper tooth-row 10*7. v , 

/Jab. Nairobi, British East Africa. 

Type. Adult male. Field Mus. Nat. Hist. no. 16929. 

Tilts darker colour and longer tad readily separate this 
Kast-African form from the Rhodesian turba . 

K 

(47) Crocidara turba lakiunda ?, Hell. 

Crocidura Iwba l(ikiwi(l<e y Heller, Smith. Misc. Coll. vol. lv no. 12, 

p. 0 (1012). 

General proportions as in zaodon^ but browner in colour. 

Tail longer than in turba or provoeax , equalling that of 
zaodon . 

General colour of dorsal surface uniform vandyke-brown, 
underparts but slightly lighter, brownish, not grey. Tail 
and feet as in zaodon. 

Skull slightly shorter than that of zaodon^ smaller than in 
the average provoeax. 

Dimensions of the type (measured in the flesh) :— 

Head and body 95 mm. ; tail 57; bind foot 15*5. 

Skull: condylo-incisive length 22 ; greatest breadth 10; 
length of upper tooth-row l6*L 

Hah. Lakiundu River, near its junction with the Northern 
Guaso Nyiro, British East Africa. 

Type, Vdult female. U.S. Nat. Mus. no. 181816. 

In the Museum Collection are three specimens which 
probably repiesent this race, one from the Northern Guaso 
Nyiro in the unbleached pelage and two from the Jombeni 
Range (Nyeri District, B.E.A.) in the old rcddish-biown 
coat. The skin-dimensions of these three specimens arc 


recorded as follows :~ 

9 - , . 

9 . 

?. 


V Guaso Nyiio, 

Jombeni. 

Jombeni. 


nun. 

mm. 

mm. 

Ileud and body 

.... 87 

88 

80 

Tail. 

.. .. 55 

50 

03 

Hind loot.. . 

.... 15o 

14 

15 
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belonging to the Genus Crocidura. 

There seems little doubt that this race is very close to the 
Nairobi one, differing only in the rather browner tint of the 
pelage and slightly smaller skull. 

(48) Crocidura fur ha provoeax , Thos. 

Crocidura turba provoeax , Thomas, Auu. Sc Mag. Nat. Hist. (8) vol, vi, 
p. 112(1910). 

Allied to zaodon, but with shorter tail, about equal to that 
of turba . 

Size of body and hind foot as in turba. 

Colour of dorsal surface slightly darker than in the 
Rhodesian form, more as in zaodon, dark blackish brown 
(“ fuscous n mixed with black), finely speckled with silvery 
and yellowish grey; ventral surface considerably browner, 
without the distinct silver-grey wash found in turba . Hacks 
of hands and feet dirty brown. Tail as short as in turba , 
dark blackish brown above, a shade lighter below ; caudal 
bristles fairly numerous, light grey iu colour. 

Skull rather broader than that of turba, but exactly the 
same in general build, the sagittal and lambdoidal sutures 
meeting in quite the same manner. Teeth slightly heavier, 
the large second incisor not so long horizontally. 

Dimensions of the type and seven other specimens from 
the type-locality (measured in the flesh) :— 


<S (type)- 

<s. 6- 6. 


?• 

5- 

2- 

nun. 

mm. mm. nun. 

mm. 

mm. 

mm. 

mm. 

Head and body .. 90 

90 101 H7 

90 

85 

92 

93 

Tail . r,\ 

40 40 4') 

49 

48 


49 

Hind foot .. 15*5 

1 l-o 15o 1.V5 

13*5 

15*5 

14*5 

15*5 

Ear. 10-5 

8T> 8-6 10*5 

10*5 

10 

9*5 

9*5 

Skull: dimensions of the type and five other adults 

- 


c?(typ<’>. 6- 

d- 

2- 

2. 

2. 


mm. mm. 

mm. 

mm. 

mm. 

mm. 

Condylo-incisive length .. 

. 24*2 230 

24 

24 2 

24 5 

23*8 

Greatest breadth . 

. 10*3 10*2 

HH 

101 

9*9 

10 2 

Least iuterorbitai breadth 

. 3 5 

5 

4*8 

5 

4*9 

Length of palate . 

. 9*8 9*8 

10 

10 2 

10*2 

9*0 

Pustpiibital length. 

. 10(3 104 

10*5 

10*4 

10 9 

10*8 

Greatest maxillary breadth 

. 7*0 7*4 

7*3 

7*4 

7*5 

7*4 

Length of upper tooth-row . 

6 

-* 

6 
r—' 

10*5 

10*o 

10*0 

10*1 

The sexes in prwoeax would not appear 
each other as regards size. 

to differ from 

Hub . Aberdarc Mts., British East Africa. 

Altitude 


11,000 feet. 

.Ann* <fe Mag . N. Hist. Ser. 8. VoU xvi. 10 
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Mr. G. Dollman on the African Shrews 

Type, Adult male. B.M. no. 10. 5. 3. 25. 

From zaoc/on this Aberdarc race may be distinguished by 
its shorter tail ; the rather darker colour, brownish belly, 
and light speckling on the back are the chief colour- 
differences which separate provorax from true turba . 

(49) Crocidura turba kempi, subsp. n. 

Closely allied to provoeax , paler in colour and with 
smaller teeth. 

General proportions as in provoeax . 

General colour olive-browu (“ oli\e-brown”), lighter than 
in the Aberdarc race and not exhibiting the silvery-grey 
speckling to such a marked extent ; ventral surface greyer 
(“neutral grey”), more as in true turba. Extremities and 
tail similar to those of provocar . 

Skull rather smaller than that of p?orocar } zaodon , or 
lahimidrB ; narrower and with rather smaller teeth, more as 
in turba . 

Dimensions of the type and four other specimens (measured 
in the flesh):— 



Head and body. 

Tail. 

TTmd foot. 

Ear. 


mm. 

mm. 

mm. 

mm. 

rf . 

94 

50 

15 

9 

52 ... 

. 100 

55 

15 

9 

S ••• 

... 89 

53 

15 

10 5 

? ••• 

. . 88 

50 

15 5 

10*5 


Skull: dimensions of type and three adults:— 

<$( ttpn). rC. ?. ?. 

mm. mm. min. mm. 

roiublo incM\o length ... 22 1 22 7 23* t 22 3 

CJrrnUst breadth. 0 5 0 5 0 7 9*0 

Least interm bit n.1 breadth .... 4 0 4‘9 4 9 4*7 

Length of paint p ... 9 5 0 3 9*8 0 8 

Post pal n tal ItMigtli . 0 7 10 5 10 5 9 8 

Umitost mnxilhu) bn»adth .,7 1 7'2 7 4 7*1 

length of upper tooth-row .... 05 08 102 10 1 

IJah. Kirui, Mt. Elgon. Altitude 0000 feet. 

Type. Adult male. B.M. no. 10. 4. 1. 40. Original 
number 290. Collected on September 17th, 1909, by 
Mr. R. Kemp, and presented by C. T). Rudd, Esq. 

Mr. Kemp collected in all six specimens of this Elgon 
race at altitudes of from 5000 to 6000 feet. 

The rather paler colour, absence of prominent silver-grey 
speckling, and slightly smaller skull seem to indicate that 
this Elgon shrew should be considered as distinct from the 
Aberdarc race. 
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(50) Crocidura turba tarella, subsp, n. 

Allied to provoeax^ rather greyer in colour, with much 
more prominent silver speckling and slightly heavier teeth. 

Proportions of body as in provoeax, tail rather longer. 

General colour dark brownish grey (between Ct fuscous ** 
and u sepia”) ; silver-grey or buff speckling very con¬ 
spicuous both on back and flanks. Underparts more silvery 
than in provoeax. Hands and feet, as in most of the turba 
group, brownish, the outer sides of the extremities darker 
than the inner. Tail rather longer than in provoeax, of the 
same colour. 

Skull larger than that of turba , with heavier teeth ; com¬ 
pared with provoeax the skull appears of very much the 
same size, the teeth slightly larger. 

Dimensions of type and seven other adult specimens :— 

Hoad and body. Tail. Hind foot. Kar. 


in m. mm. miu. mm. 

(type) . 91 57 17 9-5 

rf /. 95 50 15 10 

9 . 84 53 15 9 

9 . 100 50 17 10 

9 . 94 55 15*5 8 

$ . Hi 51 15*5 9-.3 

9 89 50 10 9 

9 . 100 58 15*5 9*5 


Skull: dimensions of type and three other adult speci¬ 
mens :— 


Oond)lo-inciane length... 

Greatest breadth. 

Least interorbital breadth . 

Length of palate. 

Postjailtttal length. 

Greatest maxillary breadth 
Length of upper tooth-row 


c? (type). <*. 
mm. mm. 


24-5 

10*4 

5 

10-1 

10-9 

7*6 

109 


2L3 

9*9 

19 

10*2 

10*4 

7*5 

10-8 


mm. 

i>M 

10*5 

5 

9*7 

10-8 

7‘5 

10-3 


?■ 

mm. 

21-5 

10-3 

1-7 

10*1 

109 

7-4 

100 


Hah* Chaya, near lluchuru, Congo Beige. 

Type . Adult male. B.M. no. 11. 12.3.52. Original 
number 2283. Collected by Mr. R. Kemp on June 19th, 
19U. 

This race would seem to be fairly well distributed over 
Southern Uganda and the adjoining Congo districts. 
Mr. Kemp obtained it at the following localities:—Kiduha 
(Lake Mutanda), Kagambab, Kigezi, Nalasanji, and Mbarara 
(Uganda), and at the type-locality, 

10 * 
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Mr* G. Doll man on the African Shrews 

The greyer colour and more abundant silver-grey speckling 
and lighter underparts are the chief external characters that 
serve to distinguish this race from the A herd are provoeax . 
The Rhodesian turba is still more easily distinguished, as in 
that form there is hardly any light grey speckling and the 
teeth are considerably smaller and tail shorter. 

(51) Crocidura turba angola, subsp. n. % 

A very dark shrew, almost black. 

Size rather smaller than in turba , tail shorter. Fur fairly 
long, hairs on back 6*8 min. in length. 

General colour very dark, darker than in any other 
African Crocidura , near “ fuscous black ” mixed with 
“black.” Flanks slightly paler, the colour gradually lie- 
coming greyer towards the ventral surface, belly much as in 
turba (“ smoke-grey with a silvery streak down the mid- 
line. Backs of hands and feet dark brown. Tail short and 
thickly haired, dark blackish brown above, below slightly 
paler near the base ; bristle-hairs dark, with greyish tips, 
very numerous. 

Skull and teeth much as in turba . 

Dimensions of the type (measured from dry skin) :— 

Head and body 80 mm.; tail 32 ; hind foot 12*5. 

Skull (occipital region broken): least interorbital breadth4; 
greatest maxillary breadth 7; length of palate 9*3; length 
of upper tooth-row 10. 

Hab. Bailundu Country, Angola. 

Type. Adult female. B.M. no. 5. 10. 1. 4. Original 
number 8. Collected by Mr. C. II. Pemberton, and pre¬ 
sented to the British Museum by the lion. Walter Rothschild, 
F.R.S. 

The darker colour and shorter tail readily distinguish this 
Angolan shrew from the rest of the turba group. 

(52) Crocidura turba mutesce, Ilell. 

Crocidura mu teste, Heller, Smith. Misc. Cull. vol. lvi. no. 15, p. 3 
(MHO). 

Most nearly allied to the foregoing race, rather larger, 
with heavier teeth, and brownish in colour* 

Size of body rather large, tail as long as in zaodon . 

General colour of upper parts (t murmny-browm,” feet and 
tail darker seal-brown ; ventral surface greyish, with a wash 
of broccoli-brown. Lateral glands rather more distinct than 
in the other races, marked by a narrow streak of shori, light 
brownish hairs. 
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belonging to the Qenua Crocidura. 

Dimensions of type (as given by Heller) :— 

Head and body 115 mm,; tail 01 ; hind foot 16 (measured 
dry). 

Skull: condylo-incisivc’length 25*5; greatest breadth 11*2; 
length of upper tooth-row 113. 

Hub. Kampala, Uganda. 

Type . Adult female. U.S.,Nat. Mus. no. 171636. 

The larger skull and teeth, rather longer tail, and more 
brownish coloration distinguish this Kampala race from 
t. tarelia . The only specimen in the Museum Collection 
which appears to be mutesce comes from Entebbe ; it agrees 
quite closely with Heller’s description of the general colour, 
but is rather smaller. 

(53) Crocidura nilotica , Hell. 

Crocidura nilotica , Heller, Smith. Misc. Cull, vol, lvi. no. 15, p. 3 
(1910). 

A dark clove-brown form with short tail and small 
teeth. 

Size of body about as in t. provoeax ; tail as short as in 
turba . Pelage not quite so long as in t. provoeux . Colour 
of upper parts dark clove-brown, underparts slaty brown, 
hut little higher than back. Poet and tail coloured like rest 
of dorsal surface, caudal bristles light brown. 

Skull a little smaller thau in t . provoeax , with smaller 
teeth. 

Dimensions of type (as given by Ileller) :— 

Head and body 92 mm. ; tail 48; hind foot ] 1*5. 

Skull: condylo-incisivc leugth 23; greatest breadth 10; 
length of upper tooth-row 9*5. 

Hub. Lado Enclave. 

Type . Adult female. U.S. Nat. Mus. no. 164*638. 

In his account of this species Heller mentions that 
further specimens were obtained at Butiaba, Hoima, and 
Kabula Muliro, in Uganda. There seems little doubt but 
that nilotica is a very close ally of the turba group. 

(54) Crocidura zena , sp. n. 

Larger than turba , with much larger hind feet and 
tail. 

General colour rather darker than that of turba (between 
“ fuscous black ” and 44 anilinc-black ”), ventral surface 
browner, the hair-tips brown or grey. Hands and feet very 
large, strikingly darker on their outer sides and two outer 
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dibits *. Tail considerably longer than that of turba , dark 
blackish brown above, below a shade lighter; caudal bristles 
not so numerous. 

The skull is unfortunately badly broken, the brain-case 
being entirely destroyed ; teeth heavier than in turba, third 
upper uuicu&pid broader and more circular in section, last 
upper molar larger. 

Dimensions of the type (measured m the flesh):— 

lfead and body 91 mm.; tail G3*3; hind foot 17; 
ear 10. 

Skull: least interorbital breadth 5 ; length of palate 10* 1 ; 
greatest maxillary breadth 7*2 ; length of upper tooth-row 
10-6. 

Herb . Chilui Island, Lake Bangweolo. 

Type. Adult male. B.M. no. 9. 12. k 21. Original num¬ 
ber J12. Collected by S. A. Neave, Esq. 

This shrew was found by ]\Ir. Neave on the same island 
upon which he obtained the type of turba; the great 
dillerence ill the size of the hind feet and the length of the 
tail clearly show that these two specimens cannot represent 
the same species, and it thus becomes necessary to bestow 
a specific name upon the larger specimen. In general pro¬ 
portions of body and tail this shrew might easily be confused 
with some of the British East African forms of turba . 

(35) Crocidura ansorgvi , xp. n. 

Intermediate between the turba and poensis groups. 

Size slightly larger than in turba , about equal to zena or 
sorironies. Fur as in turba . 

Colour above considerably paler and greyer than in either 
turba or poensis , about like oli\e-brown ” mixed with 
“ mummy-browu ” ; flanks a trifle lighter, the brownish tint 
gradually fading and merging imperceptibly into tbe dull 
greyish brown (“deep neutral grey ” washed with “light 
drab”) of the ventral surface ; hairs of belly slate-grey with 
pale brownish tips. Backs of hands and feet brownish 
white. Tail long, more finely haired than in turba, more as 
in suricoides , slate-brown above, paler below ; bristle-hairs 
slender and fairly numerous on the basal half, but not nearly 
so conspicuous as in turba. 

Skull a trifle smaller and narrower than that of soricoides , 
shape of brain-ease more as in turba, but muzzle rather 
blunter. Teeth like those of the Bangweolo species, second 
and third upper unicuspids a trifle broader and shorter. 

* This feature, although present in some of the racoe of turba, ia never 
an conspicuous as in zena. 



139 


belonging to the Genus Crocidura. 

Dimensions of the type (measured in the flesh) :— 

Head and body 98 mm. ; tail 59 ; hiud foot (measured 
dry) 16 ; ear 8. . 

Skull of type and a male specimen from Benguella : 
condylo-incisive length 23*9, 23*7 ; greatest breadth 10, 10: 
least interorbital breadth 1*9, 1*6 ; length of palate 10, 10; 
postpalatal length 11, 10*0; greatest maxillary breadth 7*3, 
7*5; median depth of brain-ease 5*9,0; length of upper 
tooth-row 10*6, 10*5. 

Hub . Deque de Braganca, Angola. 

Type. ‘Adult female. 11.M. no. 4.4.9.29. Original 
number 150. Collected by the late Dr. AV. J. Ausorge. 

There is a second speeirueu of this new shrew in the 
collection, the skull-dimensions of which are given above. 
It agrees fairly closely with the type in general body- 
measurements (head and body 85 mm.; tail 05 ; hind foot 
10*5 ; ear 10). 

The exact affinities of this species are somewhat difficult 
to decide; for the present it seems most convenient to 
regard it as intermediate between the turba and poensis 
groups. From turba it is distinguished by its paler colour, 
louger, less hairy tail, and rather larger hind feet; zena, the 
other Bangwcolo species, is very much darker in colour, 
both above and below. Crocidura p . noricoides possesses a 
larger skull, broader and flatter brain-ease, and is con¬ 
siderably browner in colour. Crocidura nigricans , from 
Angola, is a much smaller auimal (head and body 70 min.; 
tail 52 ; hind foot 12). 

i(50) Crocidura poensis , Fraser. 

Sorex ( Crocidura) poetisis , Fraser, V. Z. S. p. 200 (1842). 

A medium-sized, dark brown-coloured species. 

The upper parts are described as u of a deep brown colour, 
rather indistinctly variegated with greyish ”; the body 
beneath is “ grey, but slightly washed, us it were, with dirty 
yellow.” In the Museum Collection there are four speci¬ 
mens from Fernando Po which may be accepted as repre¬ 
senting Fraser’s species; the colour of the new unworn 
pelage is considerably greyer than in the bleached phase, 
about as in “fuscous”; in the bleached state the coat is 
much browner and redder, near “ Prout’a brown.” Flanks 
rather greyer, the brownish tint gradually passing into the 
grey of the belly. Ventral surface pale slaty grey (“ neutral 
grey ”) ; in the worn coat the colour of the belly is con¬ 
siderably browner ( u neutral grey ” suffused with drab”). 
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Backs of hands and feet more markedly bicolour than in 
any of the East African forms (excepting zena ), outer 
sides dark sepia, inner portions reddish brown. Tail fairly 
long and finely haired, dark brown above, a trifle paler 
below; bristle-hairs numerous, but not very conspicuous. 

Skull rather short with blunt muzzle; brain-case broad 
and a little flattened, but not markedly so. Teeth all rather 
heavy, third upper unicuspid slightly larger than and over¬ 
lapping second. 

.Dimensions of the type (as given by Fraser) :— 

Head and body 3 in. 3 lin.; tall i in. 10 lin.; hind foot 
6 lin. 


The Museum specimens 
ments for the bind feet :— 

show 

rather greater 

measure- 

Tleud mid body. 

Tail. 

Ilind foot. 

Ear. 

nun. 

mm. 

nun. 

mm. 

c S . HO 

r>a 

15 

11 

9 . 76 

48 

15 

10 

Skull of female specimen 

: eon 

dylo-ineisive len 

gth 22-9 ; 


greadth breadth 98 ; least interorbital breadth 4’7; length 
oi palate 10 ; postpalatal length 10*5 ; greatest maxillary 
breadth 7*2; median depth of brain-ease 5*1; length of 
upper tooth-row 10. 

fn another specimen the tooth-row measures 10 G mm. in 
length. 

Hub. Clarence, Fernando Po. 

(57) Crocuhtra poensis soricoidcs, Murray. 

Rhinomn* soncoirtcs, Murray, Proc. Uoy, Phya. Sue. Ediub. p. 159 
(1859-60). 

Closely allied to poensis, but distinguished by its larger 
skull. 

Murray’s type, which is preserved in the British Museum, 
is unfortunately in a very faded condition; it is evident, 
lion ever, that the colour was very similar to that of poensis. 
A more recently collected specimen from Agberi, Southern 
^Nigeria, may lie taken as representing this form ; the colour 
above is dark vandyke-biown ( <k clove-brown ” mixed with 
“ niiiiiiinj-brown’J, profusely sprinkled with golden buff, 
the flanks a trifle greyer and speckled with silver, the colour 
fading gradually into the greyish brown of the belly. Backs 
of hands and feet brown. Tail as in poensis. 

Skull larger, with larger, more parallel-sided brain-case. 
Teeth all larger ; third upper unicuspid slightly broader 
than second, and overlapping it, as in poensis . 
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Approximate dimensions of the type (taken from dry 
skin) :— 

Head and body 7 5 ram.; tail 59; hind foot 15. 
Dimensions of three spirit-specimens :— 

Head and body. Tail. llind foot, 
mm. mm. mm. 


$. Lagos . 80 Cl 1C 

$. Old Calabar . 80 50 14*2 

$. Niger. 70 Cl 15 


Skull of type (broken) and topotype (?): eondylo- 
incisive length —, 25 ; greatest breadth —, 10 ; least inter- 
orbital breadth 4*8, P3; length of palate 10' 1, 10*6; post¬ 
palatal length —, 11*3 ; greatest maxillary breadth 7*2, 7*7 ; 
median depth of brum-case —, 5*7 ; length of upper tooth- 
row 11, 11. 

Jfab . Old Calabar, Southern "Nigeria. 

Type . Adult. B.M. no, 63.12. 17. 6. 

The larger size of the skull separates this mainland form 
from Fraser's poensis. 

(58) Crocidura poensis attila , subsp. n. 

Smaller than soricoides or poensis , with lighter under 
surface more distinctly marked off from dorsum. 

Size rather smaller than the Fernando Po specimens in 
the Collection. 

Colour of new coat dark sepia-brown above, near 
“fuscous” mixed with “clove-brown”; slightly paler on 
the flanks, the colour passing rather abruptly into the pale 
greyish tint of the ventral surface (“ light neutral grey ” 
mixed with “ light drab”). In the worn phase the coat is 
rather redder in colour (“ bistre ”). Lateral gland silvery 
white. Extremities as in poensis . Tail dark sepia-brown 
above, paler below, clothed in very fine hairs, appearing 
almost naked except for the bristle-hairs which are fairly 
numerous and greyish in colour. 

Skull smaller than that of poensis or soricoides , with 
narrower brain-case and muzzle. Teeth conspicuously 
smaller, third upper nnicuspid a little broader than second, 
and slightly overlapping it. 

Dimensions of the type and three topotypes (measured in 
the flesh) :— 


Head and body. 

Tail. 

Hind foot. 

Ear. 

min. 

mm. 

mm. 

mm. 

(Type) . 80 

48 

14 

10 

. 90 

55 

14 

J] 

. 80 

50 

12 

10 

. 80 

45 

13 

10 









142 


Mr. G. Dollman on tie African Shretos 

Skull-dimensions of type and paratype ($): condylo- 
incisive length 21, 21*7; greatest breadth 9, 9*3; least 
intcrorbital breadth 4*3, 4 5; length of palate 8*9, 9*2; 
postpalatal length 9*1, 9*5 ; greatest maxillary breadth 6 # 8, 
6*7 ; median depth of brain-case 4*9, 5; length of upper 
tooth-row 9*1, 9*4. 

Hah. Bitye, South Cameroons. Altitude 2000 feet. 

Type . Adult male. B.M. no. 14. 7. 23. 9. Original 
number 713. Collected by Mr. G. L. Bates on December 
3rd, 1913. 

The smaller-sized skull, smaller teeth, and lighter ventral 
surface distinguish this Cameroon race from both poensis 
and soricoides . 

(59) Crocidura poensis pamela, subsp. n. 

Size about as in poensis. tail shorter, and colour con¬ 
siderably duller. 

Geneial colour of dorsal surface dull brown (“ olive- 
brown * 9 ) s very thickly sprinkled with golden buff. Hanks 
a little greyer, the brown colour gradually merging into the 
greyish buff of the ventral surface (“ neutral grey ” suffused 
w ith rk drab 19 ). Extremities as in poensis. Tail short and 
appearing almost naked, sparsely clothed in very line short 
hairs, blackish above, pale brown below; bristle-hairs very 
few and inconspicuous, not spreading more than halfway 
down the tail. 

Skull about equal to that of poensis; brain-case similar in 
size, but more angular, suggesting the square-angled cranium 
of the tuna group. Teeth as in poensis. 

Dimensions of the type (measured in the flesh):— 

Head and body 83 mm. ; tail 35 ; hind foot 13 ; ear 8. 

Skull: condylo-incisivc le ngth 22’7 ; greatest breadth 
KH ; least interorhita! breadth *4*7; length of palate 9*5 ; 
postpalatal length 9*7; greatest maxillary breadth 7; 
median depth of brain-case 5*6 ; length of upper tooth- 
row 10. 

Hub. Bihianalm, Gold Coast. 

Type. Adult male. JkM.no. 11. 1. 11. 3. Original 
number 35. Collected on December 11th, 1910, by Dr. H. 
G. E. Spurrell and presented by him to the National 
Collection. 

A specimen presented by F. Russell Roberts, Esq., col¬ 
lected in the Freuch Gambia, appears also to belong to this 
form ; the colour is very like that of the type and the 
general dimensions much the same, the tail-measurement 
being 40 mm. 
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The duller colour and shorter tail distinguish this race 
from poensis , soricoides, and attifa. 

(60) Crocidura batesi, sp. n. 

In size rather larger than in poensis group, distinguished 
by its very dark colour, large teeth, aud almost naked 
tail. 

Fur about as in pant sis. 

Colour above dark blackish brown, near {< fuscous ” mixed 
with “ clove-brown ” and (i blackish brown (1)”; a slight 
amount of buff speckling visible in certain lights. Ventral 
surface but very little lighter, “ deep neutral grey ” washed 
with “ Sacoardo's umber.” Backs of bands and feet 
brownish. Tail long and appearing almost naked, clothed 
with very short, fine, dark hairs, blackish brown above, a 
shade paler below ; bristle-hairs veiy inconspicuous, a few 
present on the basal portion only, recalling tin 1 condition 
found more markedly in the doUchura group. 

Skull larger than in poensis or soricoides , brain-ease con- 
sideiabjy higher, but not as large as in Occident alis . 

Dimensions of the type and a female specimen from the 
Ja River:— 

Head and body 105, 95 mm. ; tail 65, 5 l ; hind foot 16, 
15 ; car 10, 8. 

Skull (badly broken): length of palate 10*2; greatest 
maxillary breadth H; length of upper tooth-row 12. 

Hub. Como River, Ouboon. Sea-level. 

Type. Adult male. B.M. no. 97.7. 1. 1. Original num¬ 
ber 168. Collected oil March 26th, 1897, by Mr. (J. L. 
Bates. 

In the Museum Collection, besides the type and the Ja 
River specimen mentioned above, there are two subadnlt 
individuals, preserved in spirit, from the Benito River 
(French Congo) and Efulen (Cameroons). All these speci¬ 
mens agree in the scarcity of the caudal bristle-hairs and 
the darkness of the general colouring. 

(61) Crocidura foxi , sp. n. 

Taler and greyer than soricoides . 

Size about as in the Calabar species. 

Colour of dorsal surface snuff-brown mixed with grey 
(“drab” speckled with neutral grey”), considerably 
greyer and paler than in soricoides . In the worn pelage the 
colour is rather richer (“sepia” speckled with grey and 
buff). Flanks rutlrer greyer, the brownish tint gradually 
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passing into the dull slate-grey of the ventral surface, which 
varies in colour from “pale smoke-grey in the new coat 
to “ light greyish olive ” in the worn phase ; hairs of belly 
with slaty bases and greyish-white tips, the general effect 
paler aud greyer than in suricoides . Backs of hands and 
feet brownish. Tail rather more coarsely haired than in 
pa crisis or soricoides , dark brownish black above, rather paler 
below; bristle-hairs greyish, fairly numerous, aud con¬ 
spicuous. 

Skull about equal in size to that of soricoides , muzzle 
rather blunter and brain-case more inflated, shaped more as 
in the Gold Coast race of poensis, described above. Teeth 
about equal in size to those of soricoides^ third upper uni¬ 
cuspid rather broader than second, and slightly over- 
lapping it. 

Dimensions of the type (measured in the flesh):— 

Head and body 98 mm. ; tail 01 ; bind foot 10 ; ear 12. 

Skull: condylo-incisive length 2P8; greatest breadth 
10*5 ; least interorbital breadth 1*8; length of palate 10*8; 
postpalatal length 10 # G ; greatest maxillary breadth 7*6; 
median depth of brain-case 0 2 ; length of upper tooth- 
row 11. 

Hah . Panvam, Northern Nigeria. Altitude 4000 feet. 

Type . Adult male. JB.M. no. 11. 3. 24. 7. Original 
number 5. Collected and presented by the late Rev. G. T. 
Fox. 

A second specimen, a female from the type-locality, 
agrees very closely with the type in general colour and 
dimensions. 

This shrew is easily distinguished from sot'icoides and the 
other races of poensis by its much paler aud greyer colour. 

Group 10 ( arethusa and erica). 

Size medium. Colour above cold grey washed with cinnamon or 
brown. Second mid third upper unicuspida about equal in size; 
last upper molar very email. 

(02) Crocidura arethusa , sp. n. 

Smaller than foai and greyer in colour. 

Ilind foot only 14 mm. in length. Fur rather short, 
hairs of back 3-4 mm. long. 

Colour of dorsal surface pale cinnamon-brow.n mixed with 
grey, about as in “ mouse-grey 99 speckled with “ mummy- 
brown ; flanks a trifle greyer, the brownish tint passing 
abruptly into the greyish white of the ventral surface, the 
demarcation much sharper than in foxi or any of the 
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poensis group. Underparts considerably lighter, almost 
white ( tfc pale neutral grey ”). Backs of hands and feet 
dirty white. Tail shorter and more finely haired, drab- 
brown above, whitish below; bristle-hairs greyish white, 
very numerous, and conspicuous. 

Skull rather smaller and narrower, with flatter and 
smaller brain-case. Teeth very similar, excepting the last 
upper molar, which is markedly smaller. 

Dimensions of the typo (measured in the flesh) :— 

Head and body 80 nun.; tail 49 ; hind foot 14 ; car 9. 

Skull (occipital region broken) : basal length 20*7; 
greatest breadth 9*9 ; least interorbital breadth l* 1 ; length 
of palate 102; post palatal length 10*4 ; greatest maxillary 
breadth 7*4 ; median depth of brain-case 5*1 ; length of 
upper tooth-row 106. 

Hab. Kabwir, Bauclii Province, Northern Nigeria. Alti¬ 
tude 2500 feet. 

Type . Adult female. B.M. no. 14. 11.8.2. Original 
number 68. Collected on August 27th, 1914, by Dr. J. C. 
Pox and presented by him to the British Museum. 

The smaller size, paler colour, flatter skull, and smaller 
last upper molar separate this form from the other North 
Nigerian species, fo*vi. 

(03) Crocidura erica , sp. n. 

Allied to arclhusa , but distinguished by its greyer colour, 
longer, less hairy tail, and flatter skull. 

Colour above pale dove-grey faintly washed with brownish 
cinnamon, the general effect “hair-brown” finely speckled 
with pale “ mummy-brown,” greyer and paler than in 
arethusa ; flanks somewhat grejer, the brownish tint 
gradually merging with the dull grey of the underparts; 
belly duller and greyer than in the Kabwir species, more as 
in food (near slate-grey washed with “ mouse-grey”). Backs 
of hands and feet dirty white. Tail long, very finely haired, 
drab-brown above, dirty white below ; bristle-hairs few in 
number, short and greyish white in colour, confined to basal 
half of tail. 

Skull smaller than in soricoidcs and much flatter, about 
equal to that of arclhusa , but with flatter brain-ease. Teeth 
fairly heavy,, upper unicuspids large, the second not smaller 
than the third. Lust upper molar as small and narrow as in 
arclhusa . 

Dimensions of the type (measured in the flesh):— 

Head and body 90 mm. ; tail 54; hind foot 15; ear 8. 

Skull of type and topotype ( ? ) : condylo-incisive length 
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23*3, 22*1; greatest breadth 10*2, 9*7 ; least interorbital 
breadth 4*8,4*5 ; length of palate 10, 10 ; postpalatal length 
10-fi, 10; greatest maxillary breadth 7*2,7; median depth 
of brain-case 4*9, 4*8; length of upper tooth-row 10*3, 
10 * 2 . 

Hah. Pungo Atulongo, Angola. Altitude 3600 feet. 

Type . Adult male. B.M. no. 4. 4.9. 30. Original num¬ 
ber 30. Collected by the late Dr. W. J. Ansorgc. 

This species would appear to be most nearly allied to the 
Nigerian arethusa, agreeing with it in general dental 
characters, but distinguished by its duller upper parts, 
darker belly, longer and less hairy tail, and flatter skull. 
Croridurn luna , which this species somewhat resembles in 
colour, is at once distinguished by its much broader skull, 
with higher and squarcr brain-ease, and the larger size of 
the last upper molar. 

[To be continued,] 


XX.— New African Rodents and Insect i cores, mostly collected 

by Dr. C. Christy for the Congo J fmenm. By OLDFIELD 

Thomas. 

(Published by permission of the Trustees of the British Museum.) 

Durinu the absence of Mr. Pollman in the service of his 
country I have been entiustod with the examination of the 
magnificent collection of mammals made by Dr. Cuthbot 
Cluisfcy on the upper wateis of the Ituii and Welle during 
the past two yeais for the Congo Museum at Tervueren. 
Although, as might bo expected, the majority of the species 
are similar to those of ituwcnzoii and Uganda to the oast, 
and the Cameroons on the west, a certain number are new, 
and by the kind permission of the Belgian authorities I am 
authoi used to publish shoit descriptions of them in the 
* Annals/ A lull list of the collection will, it is hoped, be 
issued later in the Congo Museum Journal. 

Notes on the first instalment of the collection wero published 
last year by Mr. Dollnian *. 

Fvnisciurvs anerythrm bandarum , subsp. n. 

General characters of F. anerytlirus , but paler, and more 
such as might be expected in a less heavily forested countiy. 
Upper colour, as compared with the “dull greyish olive 11 of 

* Rev. Zool. Africame, i\. p. 76. 
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anerythrus, more approaching a a citrine-drab ” line, the tone 
deader and less glossy than in the typical form. The (lull 
rufous suffusion across rump and hips, as found in anerythrus , 
practically absent, the legs only slightly more fulvous than 
the body. Light lateral lines much less conspicuous than in 
anerythrus , tending towards obsolescence. Buffy wash on 
belly-hairs paler, more creamy and less ochraccous than in 
anerythrus . 

Dimensions of type :— 

Head and body 202 mm. ; tail 193; hind foot 13. 

Upper molar series, exclusive of ^> 3 , 7*2. 

Ilah. Upper Shari River and adjacent parts of R.Uhangui. 
Type from the Ba-mingui River, Upper Shari. Alt. 2000'. 
Other specimens from Krebidje, R. Tomi, Ubangui, and 
St. Esprit Mission, on Ubangui above Kernmo. 

Type. Adult female. B.M. no. 7. 7. 8. 89. Original 
number 23. Collected 10th August, 11)05, by Capt. Boyd 
Alexander on the Alexander-Closling Expedition. Presented 
by the Expedition. Six specimens examined. 

A paler, less saturate form of F. anerythrus. The line 
series of true anerythrus obtained by Dr. Christy on the 
"Welle for tho Tervueren Museum has enabled me to distin¬ 
guish this Shari subspecies. 

Tatera dirhrura , sp. n. 

• T. Hod on group. 

Similar in size, proportions, general colour, and cranial 
characters to l\ ruwenzorii , but the tail prominently con¬ 
trasted white on its sides and below, while in T. ruwenzorii 
and the allied species 1\ dutidasi and smithii the undeiside of 
the tail is soilod drabby white or even pale brpwn, Teeth 
heavier and bulla) rather larger than in T. va/tda. No 
blackish patch below ear as in the latter. 

Dimensions of no. 1455 (type), measured in skin :— 

Head and body 175 mm.; tail 183; bind foot 35*7, 

Skull: greatest length 43; condylo-incisive length 38*1 ; 
zygomatic bieadth 22 ; inteiorhital breadth 7*2 ; nnteiior 
palatal foramina 7*8; posterior palatal foramina 1*7; upper 
molar series 6*0. 

Hub. Upper Welle R., Congo. Typo-locality, Poko. 
Taterillus eon yiem , sp. n. 

Near T. emini , but much darker-coloured; the dorsal area 
specially darkened. Size comparatively large, about equalling 
the largest of the known species. General colour <laik 
tawny brown, the sides and rump clear tawny, the back 
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tawny brown, darkened by the ends of the hairs being black. 
Colour of flanks encroaching on the sides of belly, the lateral 
hairs of the belly being tipped with tawny, and its white 
area consequently narrowed. Top of muzzle black. Crown 
tawny brown like back. Hairy band across sole distinct. 
Tail long, well-tufted, dark brown above, dull drabby or 
buffy below. 

SkuII like that of jP. emini, but slightly larger. 

Dimensions of no. 1188 (type), measured in flesh:— 

Head and body 135 mm.; tail 170; hind foot 33; 
ear 20. 

Skull: greatest length 36*5 ; condylo-incisivc length 31*2; 
interorbital breadth 6*6; anterior palatal foramina 6*8; 
posterior palatal foramina 4*1; upper molar scries 5. 

llab . Upper Welle. Typical locality, Poke. 

This fine TatenUus is readily distinguishable from 7*. emini 
and T, niycritv^ its nearest allies, by its much darker and 
more tawny colour, its contrasted dark dm sal area, and the 
encroachment on the pure white of the belly by the tawny 
colour of the flanks. 

Mylomys alberti , sp. n. 

A largo species, ochraoeous posteriorly, with white under¬ 
side. 

Size large, the skull as largo as in the figure given by 
Heller of his u Pe/omys roosevelti 99 *. That figure is said to 
be of the natural size, but is larger than the dimensions 
given in the description. General colour above coarsely 
mixed black and huffy, very much as in AL lutescens } but 
posteiioily the colour becomes oehraceous or vufescent, 
jichest at the base of the tail. Shies paler. Under surface 
and inner sides of limbs strongly contrasted pure white, the 
hairs white to their bases. Hands and feet huffy on meta- 
podials, the digits whiter. Tail blackish above, huffy on 
sides, whiter below. 

Skull large and strongly built, with heavy muzzle and 
strongly developed supraorbital ridges. Molars propor¬ 
tionally lather small, not as large as in the smaller M\ 
lute scene . 

Dimensions of no. 1231 (the type), measured on the skin 

Head and body (c.) 170 mm.; tail 170 ; bind foot 35*5. 

Skull : greatest length 38*5 ; condylo-incisive length 35 ; 
zygomatic breadth 1ft; nasals 15*2; interorbital breadth 5; 
palatilar length 18*2; palatal foramina 7*6 X 2*6; upper 
molar series 7*6. 

llab . Poko, Upper Welle. 

* Smiths. Misc. Coll. vol. liv, p. 1, pi. i. (1910). 



new African Rodents and I/isectivores. 149 * 


Two specimens, collected by Dr. C. Christy. 

This Mylomya is leadily distinguished by the large size of 
its skull and its white underside, the other species all having 
grey-based belly-hairs. 

I have named this handsome species in honour of King 
Albert I. of Belgium, whose gallant fight against the mis¬ 
fortunes of his country has been the admiration of all the 
civilized world. 


Mylomys lutescens , sp. n. 

Size slightly larger than in Al. cuninahamei . General 
colour yellowish buffy, heavily lined with black. Rump not 
prominently more ochraceous or rufous, though there are a 
few ochraceous hairs just round the base of the tail. Sides 
slightly greyer. Under suiface dull creamy whitish, the 
basal halves of the haiis slaty. Eais brown, not contrasting 
with the general colour. Hands pale brownish. Feet bufty 
on the metatarsals, whiter along the edges and on the digits. 
Tail blackish above, whitish on sides and below. 

Skull of same size as in Al . cuninghamei ; palatal fora¬ 
mina more widely open ; bullae larger. 

Molars distinctly larger than in cuninghamei, the series 
very slightly longer, but the teeth decidedly broader and 
heavier (breadth of m l 2*6 mm. as compared with 2 3). 

Dimensions of the type :— 

Head and body 144 mm.; tail 141 ; hind foot 34; ear 19. 

Skull: greatest length 35; condyio-incisive length 31*8; 
zygomatic breadth 16*2 ; interorbital breadth 4'7 ; palatal 
foramina 7‘2 x 3 ; upper molar series 8. 

llab. S.W. Uganda. Type from Nalasanji. 5001Y. 
Another specimen from Kiditha, Lake Mutanda. 600O'. 

Type. Adult female. B.M. no. 11. 12. 3. 353. Original 
number 2339. Collected 8th July, 1911, by Robin Kemp. 

Distinguished from Al . cuninghamei by its more buffy, less 
tawny colour, and by the greater bieadth of its molais. The 
difference in tail-length is doubtful, since the tail of the type 
of M. cuninghamei , measured by its discoverer and published 
by me as 102 inm., was probably longer in reality; in its 
present state it is certainly imperfect terminally. 

Epimye longicaudatue ituricua, subsp. n. 

Epimy* eebastianue, Dollman, Rev. Zool, Afrioaine, iv. p 81 (1914), 
nee de Wist. 


General characters as in the Cameroons E. longicaudatue *, 


* Daeymys longicaudatue, Tullberg. 

* Mus $cbastianus f de Wint. 

When de Winton described hie Mm sebastianm from the Cameroon* 
Ann* <6 Mag. N. Hist. Ser, 8. VoL zvi. 11 
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but size, as gauged by skull, averaging slightly larger. 
Colour paler, the flanks especially paler and more hoary grey, 
and the tail geneially more or less whitened beneath in its 
terminal half. In true longicaudatus the tail is uniformly 
brown throughout. 

Dimensions of no. 849 (type), measured in the flesh :~ 

Head and body 158 mm. ; tail 225; hind foot 32; 
ear 20. 

Skull : greatest length 39*2; condylo-incisive length 35*4 ; 
zygomatic breadth 18*4; nasals 15; inteioi bitol breadth 5*6; 
palatal foramina 7'5 ; upper molar seiies 6*5. 

Localities. Medje, Upper Ituii (type) ; Pilipili (Makala), 
Ituri ; Fundi, Ituii; and Poko, Upper Welle. Twelve 
specimens examined. 

Grammomys, gen. nov. 

Like Thamnomys^ but the posterointernal or u a” cusp of 
the first and second molais reduced to a mere connccting- 
lidge running from the inner cusp of the median lamina to 
the hinder point of the tooth. 

External characters as in Thamnomys . 

Type. Qrammomys dolichurus ( Mus doHchurus, Smuts). 

When originally founding tho genus Thamnomys, I pointed 
out that it contained two groups of species: (1) the typical 
Thamnomys , with the cusp x strongly developed, and 
(2) these more or less intermediate between Thamnomys and 
Kpimys f in which this cusp was reduced to a narrow lidge, 
often baldly perceptible. 

With the gieat increase in the number of known species, l 
now think it advhable that this intermediate gioup should 
have a special name. 

To Thamnomys pioper there only belong the following 
forms:— cenvstns (type), rutdans , kuru, and Iceman; while 
there go into Grammomys the great mass of the known 
species including dolichutus , surdqster, ruddt } haliolus , bun- 
tiniji } ibeanus, macmdlani, co metes, d scalar , gigas } dry as^ and 
a few others descnbed as subspecies of these. 

Veomys ch'istyi , sp. n. 

Size about the same as in D.ferrugineus . General colour 
above paler and moie drabby ; the ground-colour along the 

he naturally considered the muno lonyivaudatu$ given by Tullberg as ante¬ 
dated by ifennett's Mm fongicaudatus from S. America. But now that 
these rata are no longer placed in Mus, Tullberg’s name, given in corn- 
junction with the incorrect generic term Dasymys, becomes again avail 
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nape and sides of the back near “ cinnamon-drab M instead of 
tawny, the blackish median saddle-mark not so drab or so 
strongly contrasted. Under surface similarly pure sharply 
defined white. Limbs rather more completely whitish. 
Tail eaually long and pencilled terminally, but, instead of 
being dark above quite to the tip as in D. ferrugineus, the 
end for from 1 to 3 inches is white above as well as below, 
forming a white terminal pencil. 

Skull generally similar to that of D. ferrvgineus, but the 
supraorbital ridges form more distinct postorbital projections, 
overhanging the temporal fossse. In ferrugineus the ridges 
are, as a rule, straight^ without projections. Palatal foramina 
averaging shorter. Opening of posterior nares uarrower, the 
median notch of the palate more sharply pointed. 

Teeth as in D. ferrugineus. 

Dimensions of an adult female from Poko, no. 1134 (type), 
taken on skin :— 

Head and body 148 mm. ; tail 205 ; hind foot 35*3. 

Skull: greatest length 36*7 ; condylo-incisive length 32*5 ; 
zygomatic breadth 15 ; nasals 14 ; interorbital breadth 6; 
breadth across brain-case 14; palatilar length 16*7; palatal 
foramina 5*5 ; upper molar series 5*8. 

llab. Upper Ituri and Upper Welle. 

This Eastern representative of the Deomys ferrugineus of 
the Camevoons and Gaboon is readily distinguishable by its 
duller and paler colour, its white-tipped tail, and the cranial 
characters above described. 

Named in honour of its collector Dr. Christy, who informs 
me .that it is a water-rat living along the edges of the rivers. 

Sylvisorex gemmeua irene t, subsp. n. 

Size, propoitions, and cranial characters as in ixuz gemmeus 
of the Lado Enclave, but general colour pale olive-brown. 

Dimensions of type (measured in flesh) :— 

Head and boay 60 mm. ; tail 68; hind foot 13*5 ; 
ear 9. 

Skull : condylo-incisive length 17*2 ; breadth of brain- 
case 7*8 ; upper tooth-row 7*4; //—3’8. 

JJab. Southern Uganda and Upper Ituri. Type from 
Kaganbah, Uganda. Alt, 1600 m. Two other specimens 
obtained by Dr. Christy at Poko, on the Welle, and Mcdje, 
on the Upper Ituri, 

Type. Adult male. B.M. no. 11. 12, 3. 56. Original 
number 2344. Collected 10th July, 1911, by Robin Kemp. 

The general colour of true gemtneus is said to be “ seal- 
brown,” a very different colour from the pale olive-brown of 
this form. 
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Syhisorex gem me us inf use us, subsp. n. 

General characters as in true gemmeus, hut colour of body 
much darker, near “ fuscous ” of Ridgway. 

Dimensions of type (measured m flesh) 

Head and body 65 inm. ; tail 73; hind foot 13*5; 
ear 8. 

Skull: condylo-incisive length 17*5 ; breadth of brain- 
case 7*7 ; upper tooth-series 7*6; p*-m 3 3'8. 

flab. Bitye, Ja River, S. Cameroons. 

Type. Adult male. B.M. no. 13. 9. 12. 4. Original 
number 642. Collected 17th December, 1912, by G. L. 
Bates. c 

Erinaceus algirus caniculus, subsp. n. 

Similar in essential characters to true algirus, but while 
E. a. algirus of Morocco and Algeria is comparatively dark 
above and partly or wholly dark below, and E. a. vagans of 
the Balearic Inlands (and Spain ?) is light above and wholly 
white below, the present form is even lighter than vagans 
above, but its face and lower surface are partially brown, as 
in algirus. 

Spiny area white or cream-white, the dark rings to the 
spines scarcely showing, their light tips from 5-7 mm. in 
length. Furry area with the edge bordering the spines 
brown all along, from the crown backwards along the flanks 
to the bind limbs. A broad band across the muzzle from 
cheek to cheek brown. Hands, hinder poition of belly, and 
whole of hind limbs also brown. 

Dimensions of the type, measured in flpsh (immature) 

Head and body 190 mm,; tail 27; hind foot 35; 
ear 30. 

Skull: greatest length 51. 

Skull of an old female: condylo-basal length 56*5 ; 
zygomatic breadth 37 ; intertemporal constriction 13*8 ; 
palatal length 34 ; upper tooth-series 27*8. 

Hub. Eastern Canary Islands. Type from Toston, Fuerte- 
ventura. 

Type. Immature male. B.M. no. 13..7. 26.11. Original 
number 1. Collected 9th May, 1913, by Mr. D. A. 
Bapnerman. 

It is not improbable that hedgehogs from the desert regions 
of Africa opposite the Canaries will also prove to be this 
pale form of E. algirus , 
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XXI.— On some of the External Characters of the Palm - 
Civet (Hemigalus derbyanus, Gray ) and its Allies . By 
R. L Pocock, F.R.S., Superintendent of the Zoological 
Society's Gardens. 

[Plato VIII.] 

The facts recorded in this paper are based upon au examina¬ 
tion of specimens in the British Museum, more particularly 
upon one of Hemigalus derbyanus , a young male preserved 
in alcohol and collected by C. Hose at Bararn, N. Borneo; 
also upon a skiu of that species obtained on Lawes Mt., 
N. Borneo, by A. Everett, and oue of Diplogale hosei from 
Mt. Dulit, collected by C, Ilose, both of which were kindly 
lent to me by Mr. Edward Gerrard. 

Coloration .—The peculiar and, in some respects, curiously 
variable pattern of Hemigalus is well known. On the head 
there is a narrow median dark streak stretching from the 
rhinarium to the fore part of the nape of the neck, and on 
each side of this there is a broader dark stripe which encircles 
the eye and passes backwards over the base of the ear. On 
the upper side of tlie neck there are two very broad stripes, 
sometimes more or less broken up into shorter stripes or snots, 
which run backwards and curve downwards to the elbow. 
Behind these and adjacent to the whorl, whence the hairs 
radiate, are two shorter obliquo stripes, also sometimes repre¬ 
sented by spots. Behind the shoulders the back is marked 
Ann. tfc May . N. Hist . Ser. 8. VoU xvi. 12 
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by five or four broad transverse stripes separated by pale, 
usually narrower interspaces. The tail has two interiorly 
imperfect stripes at its base, the posterior of these being 
indistinctly separated from the dark tint which pervades the 
rest of the organ. 

Examination of the pattern in genets and linsangs leaves 
little doubt as to the mode of origin of this pattern.. Large 
laterally placed spots, originally arranged in longitudinal 
lines, have coalesced transversely with each other and with 
the adjacent portion of the spinal stripe, and become isolated 
into transverse bands by the suppression of the intervening 
areas of the spinal stripe. This stripe is merely represented 
by the median portion of the transverse stripes. On the 
neck it has wholly disappeared, and the two large stripes of 
this region correspond with the two similar stripes observable 
in many Viverridse, especially in some species of Genetta . 
This is the most specialized type of pattern met with in the 
Viverridsc; and it is interesting to note that it is more 
easily derivable from the heavily blotched genettine pattern 
than from that exhibited by any of the Paradoxurinse, i'u 
which the pattern is for the most part partially or wholly 
suppressed. * 

Vibrissa and Rhinarivm .—The facial vibrissie are uormaP 
in number of tufts. The mystacials are long, rigid, and 
numerous ; the superciliaries and the two genal tufts on 
each side consist of a few finer and shorter bristles, those of 
the interramal tuft being still shorter and finer. 

Therhinariuni (PI. VIII. tigs. 1,2,3) is large and projecting, 
deeply grooved in front and above, its upper edge, viewed 
from the front, being biconvex, and viewed from above bian- 
gular, the two angular prominences being separated by a wide 
angular cmargin&tion. The infranarial portion, seen from 
the front, is deep from above downwards, and overlaps the 
nostrils laterally to a considerable extent, its inferior edge 
on each side of the middle line being transverse, with 
rounded lateral angles. A groove extends obliquely down¬ 
wards and inwards beneath the nostril towards the middle 
line, and a deep transverse groove cuts off the wide supero¬ 
lateral area which stretches backwards below the narial slits 
on the upper surface of the rhinarium. These slits converge 
somewhat postcrioily, and the posterior border of the rhin&» 
num is lightly emarginate. 

In its general features the rhinarium resembles that of 
the Pai adoxurine genera, Puradoxurus and Arctoyalidia . 
Prom its anterior aspect it is hardly distinguishable from 
that of P. larvutus , but the groo\c defining the portion of it 
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that extends laterally backwards beneath the narial slit on 
each side* above is deeper than in any genus of this family I 
have seen, and the portion defined by the groove is wider. 
The angular emargination of its anterior border when seen 
from above resembles in width and depth that of Arcto- 
galidia . 

Ear (PI. VIII. fig. 4).—The cartilaginous ridges strength¬ 
ening the lower portion of the pinna generally resemble those 
of the Viverrid®. The outer of the two anterior ridges (ae.) 
running upwards from the lower orifice of the meatus (o.) 
has a strongly sinuous edge and carries two prominences, the 
lower of which is the tragus. The inner of these two ridges 
(ai.) also carries two prominences, the lower being angular 
in profile view and the upper semicircular and turned 
forwards away from the cavity of the car. This process 
clearly corresponds to the angular process which, in other 
genera of this family hitherto examined by me, projects 
backwaids towards the hollow of the pinna over the anterior 
end of the supratcagus. The supratragus (antihelix) (sj 
carries the normal lobate thickening. The two posterior 
ridges (pe. } pi,) of the cavi^pf the pinna are developed as in 
other genera, but there is a very distinct ridge or crest (e.) on 
the outer side of the prominence, called by Mivart the anti- 
tragus, as in Viverricula . The bursa (6.) has its anterior flap 
deeply and concavely emarginate, the inferior angle of the 
emargination being prominent and subacute as in Para - 
doxurus hermaphroditus, The posterior flap is semicircular, 
and its upper margin is attached behind the edge of the 
pinna as in Paradoxurus , Nandinia , etc., and is not con¬ 
tinuous with it as in Arctogalidia , Civettictis *, and Viver 
ricula . 

The Scent-pouch (PI. VIII. fig. 5).—So far as I am aware, 
the only description of the scent-gland in this genus is that 
published in 1882 by Mivart, who examined a female given 
to him by Mr. A. D. Bartlett. He “ found superficial folds 
something as in Genetta —two oblique shallow folds extending 
obliquely upwards and outwards from near the anus to the 
vicinity of the vagina. The secretion could be squeezed into 
these folds, just as iu the specimen I examined of Genetta 
tiqrina” (P. Z. S. 1882, p. 167). 

In the young male example in the British Museum the 
gland appears to resemble that of the female, hut the precise 
details of its structure could not be determined, without 

* Observed in an adult example of this genus (P. Z. S. 1015. p. .399, 
fig. 5, F). But in a young example with milk-dentition, sine© examined, 
this flap of the lursa arose behind the edge of the pinna. 
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‘dissection, from the material available. The following 
points, however, may be noticed. The glandular area ( gl .) 
consists of a pair of longitudinal thickenings or ridges of 
integument extending from the scrotum towards the penis. 
They are entirely covered with and partially concealed by 
silky hair* Between them lies in the middle line au 
elongated suboval depression, shallow behind and gradually 
deepening in front to form presumably a receptacle for the 
secretion. This depression does not reach posteriorly as 
far back as the scrotum (sc.), which is quite normal in being 
undivided— i . e not like that of Cynogale nor so far anteriorly 
as the base of the penis visible externally. The latter runs 
forwards quite an appreciable distance in front of the 
glandular lobes before terminating in the prepuce (p.), which 
is free and pendulous, almost as in Cynogale. The prepuce 
itself is naked, but the skin of the penis posteriorly is 
covered with hair. The naked anal area (a.) is quite normal. 

The gland above described is simple in type, and resembles 
that of Genetta and the Viverrin© generally in being covered 
with hair, in having the labia juxtaposed, and in being 
altogether posterior to the prepuce. It differs from that of 
Genetta and other Vivcrriues iu that the labia do not extend 
so far forwards towards the prepuce. 

The feet are small, rounded, and compact, the short toes 
being tied together by comparatively narrow webs, which 
extend up to the proximal ends of the digital pads and 
prevent the digits from being widely separated, the third and 
fourth toes of both front and hind foot being more closely 
united than cither is to the adjacent digits. There is no 
trace of skin-lobes protecting the claws, and the area 
between the digital pads 2 to 5 and the plantar pads is 
covered with hair as in Genetta and Viverra zibetha ; but a 
naked strip of skin connects the digital pads of the pollcx 
and hallux with the corresponding lobes of the plantar pad, 
as in Nandinia. The pollcx and hallux are moderately well 
developed, and their digital pads are separated from that of 
the second digit by a space about equalling that which sepa¬ 
rates the second from the third digit. 

in the fore foot (PI. VI11. fig. G) the plantar pad is of nor¬ 
mal size, and its three main elements are defined by compara¬ 
tively deep grooves, and there is a large pollical lobe, broad in 
front and narrow behind, iu contact with the internal lateral 
lobe. Its narrow posterior portion is in contact with the 
radial or internal carpal pad, which is long and narrow, and is 
m contact throughout the greater part of its length with the 
ulnar or external carpal pad, which is a little longer and 
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considerably thicker than the internal; its anterior end is 
connected with the posterior end of the external lateral lobe 
of the plantar pad by a narrow pad-like ridge of integument, 
stretching obliquely forwards and outwards to reach the 
plantar pad. The carpal and plantar pads in their eutirety 
resemble tolerably closely those of Genetta , the carpal pads 
taken together being narrower than the plantar pads. The 
chief differences arc these:—The carpal pads both indi¬ 
vidually and collectively are longer than in that genus, the 
pollical lobe is a little larger and, in conformity with the 
longer pollex, is separated by a wider space, covered with 
hair from the digital lobe of the pollex, and, lastly, the space 
circumscribed by the plantar and carpal pads, instead of 
being covered with hair as in Genetta and all Viverrmes, is 
naked as in all Paradoxurines. 

The hind foot (PI. VIII. fig. 7) agrees in the main with the 
fore foot. The three main lobes of the plantar pad are simi¬ 
larly well defined, the hallueal lobe is large and somewhat 
widely separated by a hairless space from the digital pad of the 
hallux. From its posterior end there extends backwards (or 
upwards) and inwards an elongated pad, which is, however, as 
broad distally as the area of the hallueal lobe it abuts against, 
but it narrows proxinmlly and ceases near the middle of the 
underside of the metatarsus a considerable distance below 
the heel, A corresponding partially divided external meta¬ 
tarsal pad, or thickened ridge of integument, runs backwards 
from the posterior end of the external lateral lobe of the 
plantar pad, narrowing as it goes, to meet the internal meta¬ 
tarsal pad below its superior apex ; and, as in the fore foot, 
the relatively depressed space between the carpal and plantar 
pads is naked. Above the apex of the metatarsal pads there 
is a Jong area of the metatarsus completely colored with 
hair. In connection with the digital pads, a small difference 
between the fore and hind feet may be noted ; those of the 
third and fourth digits in the hind foot arc a little closer 
together than in the fore foot. They are not united at the 
base ; but iu their juxtaposition these pads show a condition 
intermediate between that seen in the Viverrines and in the 
typical Paradoxurines. 

Mivartfs figures of the pads of the specimen lie examined, 
probably a fresh example, agree in the main, so far as the 
features above described arc illustrated, with those obsmed 
in the specimen in the British Museum, but in the latter the 
carpal and metatarsal pads are a little narrower, perhaps 
owing to shrinkage in alcohob 

Prom the description here given of the feet of Hemiyalus 
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it is obvious that Mivart’s classification of the genus in the 
same category of ViverridseasPararfo.cMrasand Arctogalidia , 
a category characterised by having the " tarsus halt bald,” 
is quite indefensible, since it is not true in fact, and ignores 
the very considerable differences in the matter of hairiness 
between the soles of the hind feet in Hemigalus , on the one 
hand, and in Paradoxurus and Arctogalidia on the other. 

The points to be noticed about the feet are these. The 
nakedness of the area between the plantar pad and the 
carpal or metatarsal pads is aParadoxunnc feature. On the 
other liaud, the narrowness of the conjoined carpal pads is a 
Vivcrrine feature, as exemplified in Genetta . The reduction 
of the metatarsal pads both in breadth and width, and the 
relatively large area of the metatarsus which is overgrown with 
hair, while distinguishing the hind foot from that of the 
Paradoxurines, is not iu accord with the condition observed 
in the Viverrines. It comes nearest to the type seen in 
Genetta , but in the latter these pads are less well developed 
close to the plantar pad, but exteud much farther up towards 
the heel. 

Until 1892 the genus Hemiyalus occupied an isolated 
position, without near allies. Gray made it the sole repre¬ 
sentative of a special tribe of the Viverridae, called Ilerui- 
galiua; but possibly because Hemigalus was monotypical, 
this classification was not adopted by later writers, who 
merely quoted Hemigalus as one of the many genera con¬ 
stituting the heterogeneous subfamily Viverrime. 

In 1892, however, Mr. Oldfield Thomas described * a 
second species, Hemigale hosei, based upon specimens from 
Mt. Dulit in N. Borneo. Chiefly on account of certain 
well-marked differences in the teeth, he subsequently gavo 
this species generic rank under the name Diplogale , and at 
the same time described a third genus Chrotogale to receive 
a species, Ch . owstoni , from Yunnan, differing from both 
Hemtgalus and Diplogale in dentition, although resembling 
the type of the former in being transversely banded instead 
of devoid of pattern like D . hosei f* 

There is unfortunately no spirit-preserved material, either 
of Diplogale or Chrotogale , available for examination. But, 
so far as can be judged from dry skins, these genera resemble 
Hemigalus in the shape of the rhiuarium, the development 

♦ Aim. <fc Mag. Nat. (6) ix. p, 250; also P, Z. S. 1892, p. 222, 
pis xviii. & xix. 

t P. z. S. 1912, pp 49y m 
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of the pad% and the extent to which the lower sides of the 
feot are overgrown with hair. Nothing unfortunately can 
he made out with regard to the scent*gland, but the affinities 
between the three genera indicated by the many points of 
resemblance and the fewness and nature of the differences 
between them justify, from the analogy supplied by the 
Viverrines and Paradoxurines, the conclusion that Diplogale 
and Chroiogale possess scent-glauds similar to, though per¬ 
haps not absolutely structurally identical with, those of 
Hemigalus . If this be so, the three genera in question form 
a compact little group of the Viverridae, distinguishable on 
the one hand from the Viverrime, and on the other from 
the Paradoxurinse, exemplified particularly by Paradoxurus 
and Paguma , and in some respects, especially as regards the 
feet, intermediate between them. I think, therefore, that 
Gray was right in isolating Hemigains , and I propose to 
adopt for the group it typifies the name he proposed under 
its modernised form, Hemigalinse, and to regard this group 
as of subfamily rank. 

Possibly from want of properly preserved material, I am 
not able to point out any external characters to distinguish 
these three genera, apart from those mentioned by Thomas : 
namely, the absence of pattern in Diplogale and the normal 
direction of the hair on the neck in Chrotogale —characters 
which in themselves are hardly of generic value. Reliance 
must therefore be placed upon the cranial and dental 
characters mentioned by Thomas. 

By these the three may be separated as follows :— 

o. Preraaxilhe (in immature form, at least) produced far 
beyond canines, separated by a long median palatal 
fissure, the incisors frfcmd and forming a strongly 
curved line; direction of hair on the neck normal; 

(pattern as in Hemigalus) . Chrotogale . 

b, Premaxillas normally produced, in contact on the palate 
throughout their length; the incisors narrow and 
forming ogently curvealine; hair on the nock reversed 
in direction. 

First upper prenoolar small, one-rooted, palate con¬ 
siderably wider behind than in front; pattern com¬ 
posed of broad transvorse stripes on a light ground . He mi gains 

b\ Pirst upper premolar large and two-rooted; palate 
nearly as wide in front as behind; no pattern, 
colour 14 otter-like ” .. Diplogale . 

In attempting to affiliate these genera, there are oue or 
two points to consider. First, the very specialised pattern 
of Hemigalus and Chroiogale , and, second, the specialised 
dentition of Chrotogale , Taking the«e two features in 
conjunction, I think the assumption that Chrotogale is a 
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specialised derivative o£ Hemigalus is justified. The position 
of Diplogale is more doubtful. The absence of pattern 
precludes the possibility of drawing any inference from that 
source. Possibly the newly-born young might supply the 
clue as to whether this geuus is descended from a form with 
the pattern of Hemigalus or from one with a more generalised 
pattern such as is seen in Linsang or Genetta , from which, 
as explained above, the pattern of Hemigalus was probably 
derived. 

If the pattern is shown in the young and proves to be of 
the Hemigalus type, the fact will attest that, in this respect 
at all events, Diplogale is a modification of that type. On 
the other hand, if the pattern should be like that of Genetta 
or Linsang , the inference will be that Diplogale is descended 
from an ancestor common to it and Hemigalus . But, with 
our present knowledge, the only information we have to go 
upon is that supplied by the dentition ; and since a large 
double-rooted upper first prcmolar probably preceded in 
evolution a small one-rooted homologous tooth, Diplogale 
must, 1 think, be regarded provisionally as a more primitive 
type than Hemigalus *. 

Note upon the Name Hemigalus derbyanus. 

The species described in this paper is commonly quoted 
as Ilemigale hardwickii . Theie are reasons, however, for 
regarding this specific title as inadmissible. 

In 1827, Lesson (Man. Manim. p. 172) described under 
the name Viverra hurdwichii a species which, in Trouessart's 
Catalogue, is regarded as the same as Linsang linsang 
( = gracilis). However that may be, the name certainly 
belongs to a species quite distinct from the one that 
currently passes as H. hardwickii , Gray, which was also 
assigned originally to Viverra ; and since the two forms 
were obviously dedicated to the same man, General Ilard- 
wicke, the name employed by Gray (Spic. Zool. p. 9, 1830) 
is not available for the species to which Gray applied it, 
according to the old-fashioned aud comraonsense system of 
nomenclature. Nevertheless, those who maintain that a 
difference between two names of one letter, of whatever kind, 
where no misprint is involved, renders both valid, must con¬ 
sistently admit hardwtehii , Lesson, and hardwickii , Gray, 
provided the species are, as appears, distinct. That Lesson's 

* For descnptiona of tlio muzzle,»ars, fret, aad glands of the Vnorrineo 
and lWdoxunntt, see 1\ f L S. 1915, pp. 131-149 k pp. 367-412; and of 
the INnogalinia, Ann. k Mng Nat. Hist. (8) w . pp. 351-330 (1915). 
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spelling of the name was not certainly a misprint, i. e . an 
overlooked error by tlie type-setter, is shown by tlie full 
title he used, namely, “ Lc Civette de Ilardwich, Viverra 
hardwichiiP Lesson made a mistake in Hardwicke’s 
name—that is all. This raises a nice point for disputation, 
which it would be profitless to pursue further. 

There remains for settlement, however, the question as to 
the identity of Viverra hardwichii, Gray. By common con¬ 
sent, the species has been regarded as the same as the subject 
of the present paper, namely, the animal subsequently 
described by Gray himself as Paradoxurus derbyanus 
(Charlcsworth’s Nat. Hist. i. p. 579, 18.37), by Jourdan as 
Ht'migale zbbre, and by Muller as Viverra boiei . 

But the type of V. hardwichii. Gray, was a figure of a 
Malayan animal by Major Farquhar. This figure, said to 
be in the collection of the Asiatic Society, I have not seen. 
Gray, however, described the tail as having six or seven 
blackish rings, the last occupying the terminal fourth of the 
organ; the neck as being marked with three small stripes ; 
and the back with six broader, somewhat lunate bands. 
Since this description, especially as regards the annulatiou 
of the tail, does not agree with the species that currently 
passes as Hemi/alus hardwichii , that name is not admissible 
for it. I therefore adopt derbyatms, setting aside the pro¬ 
bability of several subspecies being concerned. It is odd 
that a refined, if injudicious, “ splitter” like Gray ignored 
in his later works the differences here pointed out. In 
18(>9, for example, he made his Paradoxurus derbyanus 
(Cat. Carn. etc. p. 57) synonymous with his Viverra hard¬ 
wichii ; but the description of the species there printed does 
not agree with the one he previously gave of V, hardwichii. 
The type of Paradoxurus derby anus is in the British Museum, 
so there is no doubt as to the identity of that form*. 

* This note was written before I had seen Mr. O.Tboiuas’sremarks upon 
this species (Journ. Bombay Nat. Hist, Hoc. xxiii, no. 4, pp. 012 (H3, 
1915). Mr. Thomas adopts the namo Hemiyalm derbianw admitting 
Gray’s emondation of the spelling of tho specific title. Although the 
result in this particular instance is of little moment, it should bo 
remembered that the allowance of such an alteration is n precedent 
dangerous to nominal stability m general. Mr. Thomas, moreo\er, 
rejects hardwuKii, Gray, on the grounds that hardwichii *, Lesson, was a 
misprint. But my independent arrival at the conclusion that hardwichii 
cannot on the evidence no dismissed as an obvious misprint, shows that 
the point is one about which dilferout opinions may be held ; and since 
Mr. Thomas does not discuss my second reason for rejecting hardwichii - 
namely, tho uuceitamtv as to the identity of the species to named by 
Gray in 1830—I have allowed my notes on the names to stand as originally 
written, although tho conclusion is practically the same as Mr. Thomas's, 
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EXPLANATION OF PLATE VIII. 

Fig. 1, Lateral view of the rhinarium of HemigcUus derbyanus* 

Ftp. 2. Anterior view of the same. 

Fig.,% Superior view of the same. 

Fig. 4. Base of the left ear, a. f supratragus or plica principalis; b. t bursa, 
the margin of the posterior nap dotted in behind the edge of 
the pinna; pi and pe. t internal and external posterior ridges; 
e. f crest on outer side of pe. ; 0., inferior orifice of meatus; 

ae. and m., external and internal anterior ridges, the former 
hearing the tragus below, the latter the semicircular flap above. 

Fig . 5. Anal and genital area of male, a., anus; sc., scrotum; gl> gland; 

p. , prepuce. 

Fig. 0. Left fore foot from below. 

Fig. 7. Left hind foot from below. 


XXII .—Some Observations on the Isopod Tdotca hectica 
{Pallas). By Walter E. Go lunge, M.Sc., F.L.S., 
F.E.8., Research Fellow’ of the University of St. Andrews,' 
the Gatty Marine Laboratory, St. Andrews. 

[Plate IX.] 

In connection with an investigation which I am at present 
carrying out on the British species of Isopoda of the Family 
Idoteiclse, Piofessor McIntosh has very kindly placed at 
my disposal a number of specimens, amongst which is one 
from the Atlantic Ocean which I believe to be referable to 
the Oniscus hecticus of Pallas. 

This species was described by Pallas in 1771 * from 
specimens obtained from the Atlantic, though most of the 
subsequent records are from the Mediterranean region. 
Miersf mentions having examined specimens fiom S. Europe 
( P . B . Webb) and Tripoli (2\ liitchie) in the British 
Museum collection, and from the Museum d’iiistoire naturelle 
of Paris specimens from the Mediterranean (Jioux), Nice 
(Bisso), Algeiia (Lucas), and Bourbon ( Breon ). 

The /. viridissima of Risso is regarded as synonymous 
with this species by Miers, who also places the Stenosoma 
eruijinosa ot Costa in the same category, but with a query. 

far as I am aware, 1 . hectica has been only imperfectly 
desciibcd and still more imperfectly figured ; the purpose of 
the present communication is to supplement these. 

♦ Spicil. Zool. 1772, i. (fasc, 9) p. 61, pi, iv, fig. 10. 

. t Jouro, Linn. Soc., Zool 1883, vol. xw. 
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Idotea hectica (Pallas). 

Body (fig. 1) elongate, narrow-oblong, slightly navrowed 
towards the head, convex; longitudinal median dorsal keel 
extending from the first raesosomatic segment to the end of 
the anterior thiid of the terminal segment, epimera not 
visible dorsally. Cephalon convex, anterior margin with a 
deep, almost semicircular excavation; lateral lobes broad 
ana obtuse; epistome shallow and produced into a short 
conical rostrum. Eyes small, situated dorso-laterally. 
Antennulaa (fig. 2) 4-jointed, the first one being stout and 
broad. Antenna* (fig. 3) slightly over half the length of the 
cephalon and mesosotne, peduncle with the last two joints 
elongated and subequal ; flagellum multiarticulate. First 
maxillae (fig. 4) with outer lobe terminating in seven curved 
spines, the inner lobe with three dense setaceous ones. Second 
maxilla* (fig. 5) short, thin, and plate-like, terminating in 
three setaceous lobes. The segments of the mesosome are 
about equal in length, excepting the first, which is somewhat 
shorter than any of the others, all produced backwardly 
in the median line to a point which is especially prominent 
on the sixth and seventh segments ; postero-lateral angles 
not acute. Maxillipedes (fig. 6) thin and flattened, with 
4-jointed palp, inner basal segment unjointed. Thoiacic 
appendages slender and all similar in character. The abdo¬ 
men is composed of three distinct segments, with suture-lines 
on either side of another partly coalesced segment, the third 
or terminal segment measuring 14 mm. in length and 4 mm. 
in width at the base, distally with a semicircular emargination, 
and the postero-lateral angles produced and acute. Uropoda 
(fig. 7) almost straight on the inner side with prominent 
raised inner margin, broader posteriorly than anteriorly, 
terminally the basal plate is oblique; exopodite a small 
setose spine; endopoaite straight on the inner side, slightly 
curved externally, with posterior margin slightly emarginate. 

Length 45*5 mm. Colour (in alcohol) fawn with minute 
decolorized pigment-spots. 

JJab . Atlantic Ocean, 1864 (Mr. Sibbald). 

* According to Mieis, Lucas states that the colour is a fine 
green, laterally margined and minutely punctulated with 
reddish. In the diagnosis given by Miers (op. dt. p. 46), it 
is stated that the longitudinal median dorsal keelis obsolete 
on the terminal postabdominal segment,” but this is not so 
in the specimen I have examined. He also states that the 
length of the antennae is u as long, or nearly as long, as 
the body, without the postabdoraen,” In the example 1 have, 
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the antennae arc unfortunately imperfect, there being only 
twelve joints on the left flagellum and ten on the right one, 
Miers gives the numbers as 14 to 24, but, even with the 
addition of the missing joints, I think he has overstated the 
length. 

The antcnnules are short and slender, extending slightly 
beyond the antepenultimate podunculai joint of the antonme. 
The second joint of the antennae is deeply grooved laterally, 
and the fourth and filth joints elongated and subequal. 

The mouth-parts have not hitherto been desciibed or 
figured. The maxilhe present no special features. The 
maxillipedes are thin and flattened, in consequence of which 
the fourth joint does not move in a groove on the anterior 
border of the third joint, a character I have found in various 
stages of development in quite a large number of species of 
this genus, but, curiously, not mentioned in any of the 
descriptions, so far as I am aware. 

/. hectica belongs to that division of the genus Idotea 
which is characteiized by the muiow, elongated, filiform 
body, and in which the epimera are either not visible dorsally 
or else aro very small, and contains such species as /. linearis 
(Linn.), /. inaica , M.-Kdwards, and /. elongata , Micis. 

EXPLANATION OF PLATE IX. 

Fig. 1. Dorsal view. 

Fig. 2. Antonnule. 

Fig. 3. Peduncle of antennae. 

Fig. 4. Firpt maxilla. 

Fuj. 6. Second maxilla, terminal portion. 

Fg. (5. Mavillipede. 

Fig. 7. Lelt uropod. 


XXIII.— JJescrijitions of new Species of Mollusca from 
various Localities. By G. B. {SOWEKKV, F.L.S, 

[Plate X.] 

Drdlia j)arcifdicata ) sp. n. (PI. X. fig. 1.) 

Testa elongato-aeuminuta, sordide albida; spira elongata; an- 
fractus 7, piirnus rotundatUH, Becundus planato vix convoxus, 
sequontes eouvexi, oblushsimo angulati, oblique parci-plicati, ad 
suturam leriter concavi; anlrootus ultimas oblongus, convoxus, 
fere ltevis £ longitudiuis test® sequans. Apertuia oblonga, lati- 
uscula; lubrum acutum, lev iter iutlexum, pofeticelatc ot profuudo 
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sinuatura ; columella roctiuscula, tcnuiter callosa; canalis brevis, 
latus. 

Long. 13, maj. diam. 5 mm. 

ITab . Nagasaki. 

This species is chiefly characterized by a few smooth 
oblique plicae on the whorls o£ the spire. 

Colurnbella plicat08pira> sp. u. (PI. X. fig. 2.) 

Testa subcylindraeca, polita, pallide lutescens, juxta sufcuram fascia 
interrupta rufo-fusea ornuta; spira olata, eonvexiuscula; an- 
fractus 0, leviter convcxi, haud augulati, plicis numerosis laeves 
crassiusculi, interstitial panlo angubtioribus, longitudinaliter 
instructi, sutura angustissiina sejuncti ; anfractus ultimus 
oblougus, supra leviter convoxus, infra medium contractus, infra 
suturam breviter sod conspicue plicatus, alitor lccvis. Apertura 
elpngttta, raediocriter lata; labrum incrassatum, intus quinquo- 
dentatum ; columella roctiuscula tenuissime lamellata. 

Long. 10, maj. diam. 3.J mm. 

Hah. Japan. 

This shell is chiefly characterized by the stout straight 
plicie on the whorls of the spire and the few short ones, 
icndert'd conspicuous by the blight brown interrupted band, 
ami forming a sort of crown to the body-whorl. 

Olivella inusta , sp. n, (PI. X. fig. G.) 

Testa parva, rimata, oblonga, solidula, nitida, pallido fusco-luteola, 
saturate fusco late balteata ; spira acuta ; anfractus 5, lcvissimo 
convcxi, sutura august iasiruo canaliculuta sejuncti; unfractus 
ultimus subcylindricus § longitudinis testae vix fequans, infra 
lira anguat.i obliqua iustructus, supra ot infra nitidc fusco late 
balteatus, Apertura angusto trigona ; labrum vix incrassatum ; 
columella albo callosa, sinistrorsum obliqua. 

Long. 3jJ, maj. diam. 2 mm. 

Hub. Florida. 

Chiefly recognized by the two broad shilling bands and the 
cylindrical form of the body-whorl. 

Lotorium ( Cymaiium ) kiienais, sp. n. (PI. X. tig. 7.) 

Testa subfusiformis, antice rostrata, postice pyramidalis, irregularitcr 
varicosa et longitudinaliter plicata, liris angustis transversal paulo 
edevatis, creberrimo granulosis sculpt a, epidermide tenuis partita 
ecabrosa induta; spira elata, conoidalis; anfractus 0, primi 
rotundati, reliquiae obtuse angulati; anfractus ultimas clongato- 
pjriformis, lateribus crassivaricosis, plicis paucis distautibus 
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munitus; rostrum elongatum, irregulariter tortuosum. Apertura 
oralis, intus rufo-violacea, levitor sulcata ; labrum inorassatura, 
intus sex-nodulosum; columella leviter arouata, tenuiter albo 
callosa, transversim angusto grauoso lirato, infra medium 
biplioatum. 

Long. 37, lat. 18 mm. 

Uab. Kii, Japan. 

Compared with Reeve's Triton esaralus, this shell is of 
a much narrower and less angular form. It somewhat 
approaches T. elongatus , also of Reeve. 

Nat tea (Polinices) tenuicula , sp. n. (PI. X. fig. 3.) 

Testa subglobosa, tenuis, umbilicata, pallide luteo-fuscescens, postice 
nigro-fusca; spira breviter couica ; anfractus 4|, convexi, lceves, 
sutura angusti88ime canaliculata sejuncti; anfractus ultimns 
ampins, inflatus, rotundatus, oblique irregulariter rugosus, Aper- 
tura ampla, intus fusca, antics albo radiata; labrum tenuo, 
arcuatum; columella rectiuscula, postice tenuiter callosa; um* 
bilicus profundus, mediocriter latus. 

Long. 37, maj. diam. 34; apert. long. 30, lat. 18 mm. 

Uab. Nomuro, Japan. 

This shell is haidly compaiable with any known species. 
It is of a light substance and lias somewhat tho external 
appearance of a species of Arnaura. Tho operculum is 
unfoitunately wanting. 

Fentadaetyhis fusco-inibricatns , sp. n. (PI. X. fig. 4.) 

Testa fusiform is, anguste rimata, pallide lutcola, fusco maculata, 
profuse squamulata, longitudinaliter costata, squamis aculoatis 
fuscis supra costas instructa; spira elata, acuta; anfractus 7, 
obtuse angulati; sutura vix conspicua; anfractus ultimus supra 
oonvexus, infra medium constrictus. Apcrtura elongata, leviter 
sinuata, autice angusta, postice latior; labrum leviter incrassatum, 
fimbritttum, extus aculeatum, intus quinqne denticulatum ; canalis 
mediocriter latus; columella hevis, supra arcuata, infra leviter 
sinuata. 

Long. 19, diam. 12 mm. 

Hab . Hawaii. 

Only tour specimens of this species were sent to us some 
years ago from Hawaii. The one I have selected as the type 
is the most perfect, and the conspicuous brown scales are 
sharper and more prominent than in the others. The species 
seems to vary considerably, and I delayed describing it in 
the hope of getting more specimens, which, however, have 
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not come. The brown scales on the light yellowish ground 
form a Yery conspicuous character. 

Littorina eudeli sp. n. (PI. X. fig. 5.) 

Testa ovato-turbinata, solidiuscula, contecte riraata, pallida, lineis 
longitudinal!ter undulatis picta ; spira elata, acuta; anfractus 5, 

, convexo rotundati, sutura angustissima sejuncti; anfractus 
ultimas amplus, rotunde convexus, supra et infra spiroliter inepte 
sulcatus. Apertura late semicircularis, leviter obliqua, fauoo 
glabra, fusca; labrura arcuatum, acutnm; columella obliqua, 
planulafco-calloBa, fusco tincta. 

Long. 11, diam. 9 mm. 

Itab. Pondicherry ( Eudel ). 

At the sale in Paris of the collection of Captain Emile 
Eudel in 1893,1 purchased a considerable number of shells of 
this species, which all these years appears to have remained 
unnamed. 1 am now venturing to give it a name, as it seems 
quite different from any known species. The ziczac markings 
seem at once to suggest the name L . ziczac^ but the West- 
Jndian species of that name is more elately conical and has a 
distinct angle at the periphery. 

Diala vitrea, sp. n. (PL X. fig. 8.) 

Tesla ovato-pyramidalis, vix rimata, pellucida, tenuissima, glabra 
vel longitndinaliter obscuribsime scalpta; spira elate conica, 
acuta j anfractus 6, convexi, leviter rotundati; ultimus longitu- 
dinis spiram fore acquans, leviter inflata; varicibus paucis, vix 
conspicuis, haud elevatis. Apertura ovalis; labrum tenuo, 
simpox; columella leviter opaca, arcuata. 

Long. 6, diam. 5 mm. 

Hab. Iso, Japan ( fJirase ). 

A delicate transparent shell, with much the appealatice of 
a small Limncea. The varices, characteristic of the genus, 
are not at all prominent, and a|)pear in the form of two or 
three slightly opaque rays on the body-whorl and one on the 
penultimate. 

Minolta lirtcincta , sp. n. (PI. X. fig. 15.) 

Testa minuta, globulosa, crassiuscula, umbilicata, alba, postice 
pallide fusco tincta; spira breviter conica, subgradata : anfractus 
3J, convexi, penultiraus obtuse angulatus, spiraliter triliratus; 
anfractus uliimus globosus, spiraliter Bex-liratus, supra obtuse 
angulatus, ad petipheriam rotundatus; umbilicus profundus, 
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circularis, modiocriter latus. Apertura circularis; peristoma 
simplex. 

Alt. 2J, lat. 24 mm. 

1 tab. Bitter Lakes, near Suez. 

A little white shell of a globular form, acute at the apex, 
the first whorls being tinged with light brown. In the 
absence of the operculum I cannot be quite sure of the 
generic position of this species, but think I have placed it 
correctly. 

Pecten ( Chlamys ) scabricostatus, sp. n. (PI. X. fig. 14.) 

* 

Testa eequivalvis, cequilateralis, tonuicula, suborbicularis com- 
pressiuscula, supra peracuta, infra rotundata; auriculis valde 
inoaqualibua, sinistra lata, acufcangulata levitcr squamosa, dextra 
multo brevior, roctaugularis, valvaBinistra leviter convexa, undique 
angustisBime radiatim lirata, costis 18-20 rotundatis, crassi- 
usculis, aliquis breviter erecte squamatia radiata. 

Alt. 55, lat. 50, crass. 16 mm. 

I/ak. Swan River, West Australia. 

About fifty years ago a considerable number of shells of 
this species came to London, and were distributed under 
vaiious names, such as senatorius (Gmel.), gloriosus (Reeve), 
prunum (Reeve), &c. ; but I have always considered the 
identification, to say the least of it, quite unsatisfactory. The 
species differs from all the varieties of senatorius (including 
those bearing the two last-mentioned names) by its broader 
and less numerous ribs, some of them bearing a few erect 
prominent scales, a character which at once catches the eye, 
as they only appear generally on every fourth rib, the others 
being nearly smooth or having only very small inconspicuous 
foliation. 

The colouis, as in P. senatorius , are very varied ; the shell 
1 have selected as typo is light brown at tho upper part, and 
the lemainder pink, while some are plain yellow all over; 
others again are mottled with brown, yellow, and white. 

The dimensions given are about the average. The largest 
of the ten specimens before me measures 68x65 and the 
smaller 10x36 mm.; but 1 have seen one magnificent 
specimen of a beautiful clear yellow colour throughout and 
measuiing 78 mm. This shell belonged to the collection of 
ths late S. I. Da Costa. 

Volsella compta , sp. n. (PL X. fig. 10.) 

Testa oblonga, tenuis, vivide purpurea, epiderraido tenuis loviter 
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soabrosa indufca, concentrice creborrime scalpta ; margo dorsalis 
levifcer arcuatus, postico rotundatus, ventralis lcvitor incurvus ; 
umbones obtusi, subterminali. 

llab. Iyo, Japan ( Htrase). 

Cardium (Strripes) notabile , sp. n. (PL X. fig. 9.) 

Testa inflate, sordid© albida, epidermido pallida tenuiler induta, 
concentrice crebcrrimo striata, ut rinque breviter radiatim sulcata ; 
margo dorsalis posticus late arcuatus, anticus brevis, valde 
declivis, ventralis subobliquo arcuatus; lafcua anticum rotundatum, 
posticum late arcuatum ; umbones obtusi, valde incurvati, ante 
medium locati. 

Antero-post. 80, umbono-marg. 77 mm. 
llab. Wakasa, Japan ( Ilirase). 

I have as yet only seen one specimen of this species, which 
is of a much more tumid form than Serripes gronlandicus . 

Macoma tran«ca/]>ta f sp. n. (PI. X. fig. 11.) 

Testa oblongo-subovalis, tenuieula, levitor comprcssa, albida, creber- 
rime obli(juo striata, portico acute angulata, concentrice lilo- 
Btriata; margo dorsalis anticus clongatus, levisaime arcuatus, 
posticus brevis valde declivis ; margo vontrulis arcuatus; latus 
antioum rotundatum, posticum obtuse angulatum; umbones 
iniuuti, post medium locati; dens cardinalis in utraque valvm 
duo, lateralis nullis. 

Antero-post. 25, umbono-marg. 15 mm. 

1lab . Osliima, Japan. 

Distinguished by the very fine oblique stiito nearly 
covering the surface of both valves. 

Macoma anatinoides, sp. n. (PL X. fig. 12.) 

Testa oblonga, tonuicula, albida, iridcscons, lmvis, concentrice sub- 
lilissimo striata, postice loviter hiata; margo dorsalis anticus 
elongatns, arcuatus; poBticus leviter declivis, rectiuscuia; ven- 
tralis longus, autico rotundatus, postico levitor ascendens; 
umbones vix clevati, post medium locati; dens cardinalis in 
utraquo valvce duo, lateralis nullis. 

Antero-post. 28, umbono-marg. 15 mm. 

[fab. Philippines {?). 

The shell is of simple character, resembling in form a 
species of Anntina . '1 he surface is apparently smooth, but 

under the lens it is seen to be closely conceutiically striated, 
and it has an iridesceut lustre. 

Ann. it Mag. N. Hist. Scr. 8. Vol. xyi. lil 
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Seveial specimens were found among a lot of Philippine 
shells; but the habitat, although probable, must be regarded 
as uuceitain. 

Donax cacumtnatus , sp. n. (PI. X. fig. 13.) 

Testa trigonalis, crassa, alba, postioe fusco-tincta, undique radm- 
tim crebrisulcata, postice recto dechvis, acutangulata, antice 
leviter producta; umbones acuta, post medium locati. 
Atitero-post. 22, umbono-marg. 15 mm. 

Hab . I. Pins, New Caledonia. 

Somewhat resembling the West-Imlian D, denliculatus % 
but more acute at the posterior angle, and without the undu¬ 
lated corrugation ot the posterior area chaiactcristic of that 
species. 


EXPLANATION OF PLATE X. 

fag. 1 . Lh'illia paroiplicata. 

Lip. 2. Cvhnnbella phcatoxpira. 

Ftp. 3 . Nutica (Polinuc^) tenuicula, 
Lip. 4. Pentadactylusfusco-imbricatus. 
Ftp. 6. Littorina eudeli. 

F\g . 6 . Olivella inusta. 

Ftp. 7. Lot or turn (Cymatium) kiiensis. 
fay. 8 . Diala vitrca. 

Fiy. 9. Cardtum ( Serrqw ) notabile. 
Fty. 10 . VoUella compta. 

Ftp. 11 . Macoma tramealpta. 

Fig. 12 . - anatinoides. 

fag. 13. Donai eacumtnatu* 

fay. 14. Pecten ( Chfamyt) ucabncostatus. 

Ftp . 15. Minolta lirtcincta. 


XXIV.— j Yew Species of hulo-Malayan Lepidoptera . 

By Colonel 0. SwiNHOK, M.A., F.L.S. 

DanatnJR. 

Bahora annetta , nov. 

Pale ochracoous, laiger than B. aspasia, Fabr., fiom 
Java ami the Malay Peninsula, very nearly resembles 
Doherty’s figure of his chrysra from Engano Island; but the 
cell of the foie wing is densely clouded with black, and the 
ochreous interspace above the hinder margin is quite char, 
and bioader and moie squarely cut at its outer end than in 
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any other of the allied forms : on the hind wing also the 
ochreous interspaces are clearer and broader and the two at 
the abdominal margin more extended. 

? . Both wings with the interspaces very slightly tinted 
with ochreous, otherwise much resembling the female of 
aepasia. 

Expanse o£ wings, 9,3^ inches. 

Hub. Fergussoii Island. 

Near B . rita } Fruhstorfer, from Bawean Island. 

Tirumala mistella, nov. 

<J. Nearest to 1\ microsticta , Butler, from Borneo ; the 
colour and markings are very similar, but it is a smaller 
insect and all the spots arc huger, the diseal and submarginal 
series on the hind wing are quite complete, and all the white 
stripes are broader. On the underside all the stripes of both 
wings are much bioader and the spots much larger and more 
prominent. 

Expanse of wings 3^ inches. 

JIab. Malang, Java. 


Parantica terilus . 

Danuis terilu <t, Fruhstorfer, Seitz, Gross. Schmett. ix. p. 208 (1910), 

JIab. Handakan, N. Borneo, Burma. 

I have two males fiorn Thyclmio and Tenasserim which 
are identical with the Sandakan examples; it is very near to 
1). borneensis , Staudinger, which comes from Sarawak; the 
whitish lines are somewhat thinner, and, indeed, the diffe¬ 
rences between these and erycina } Fruit*., fiorn Nias, and 
mceneus , Fruits., from Sumatra, are barely distinguishable. 

Elymniinjb. 

Elymnias merula, nov. 

<J. Uppeiside deep black, as dark as E. hecate, Butler, 
from North Borneo: fore wing with the costa spotted with 
blue, three blue streaks near the apex and three submar¬ 
ginal blue spots in interspaces 2, 3, and 4 : hind wing with a 
slight shade of fulvous on the outer margin ; outer margin 
of both wings as in hecate . Underside daik chestnut-biown, 
densely striated with pale blue : fore wing with white costal 

I mints, which become thickly clustered together at the apex: 
and wing with a small prominent bluish-white spot below 
the middle of the costa. 


13* 
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Expanse of wings 2^ inches. 

flab. Kandy, Ceylon. 

Except for the white spot on the hind wings beneath, it 
much resembles hecate . 

Satyrinm, 

Melanitis liukiuana , nov. 

cJ. Upperside as dark as in obsolescense Felder, from the 
Celebes : the outei margin of the foie wing somewhat pro¬ 
duced, the margin a little excavated beneath it, as is usual in 
all females of the diy-aeason form of this gioup; in this 
species the outline of both sexes is similar, and the wings are 
inoie squaie in shape than is usual; the subapical ocellus of 
the fore wing is small, dull black, with a white pupil in its 
centie and a slight indication of oiange on its inner side : on 
the hind wing there is the usual black ocellus near the anal 
angle, with a white pupil, and faintly ringed with dull 
orange, and there is anothei similar but veiy small ocellus in 
the second interspace, neaier the outer inaigin. Underside 
much duiker than in obsolescense the striations much darker 
biown; the ocelli similarly placed, but on the hind wing 
larger and biightei-colouied, the ocelli being placed as on the 
uppeiside, but very small on the foie wing, and having three 
additional ocelli, two close to the apex and one in iuteispace 2, 
all three much neaier the maigin than the one in interspace 3; 
on the hind wing there are three additional ocelli—a large 
one near the apex, two small ones in inteispaces 4 and 5, and 
a small double ocellus close to the anal angle. 

? . Only differs fioin the othei sex in having a white spot 
on a daik ground above the subapical ocellus aud in having 
all the ocelli on the underside much Iatger. 

Expanse of wings, 3£, ? 3 inches. 

Ilab. Liukiu Islands. 

Aphantopus yunnananus, nov. 

. Uppeiside as in A. hyperattthus , Linn., from Europe : 
fore wing with a somewhat oval subapical ocellus iinged with 
dull oclneous, with two white pupils: hind wings with sub- 
anal spots as in the i) pe-species. Undeiside with u subapical 
spot with two pupils as on the upperside; hind wing with 
a single, large, subapical ocellus ; two smaller ones joined 
together in inteispaces 2 and 3, aud a small one near the 
an tl angle. 

Expanse of wings 1 j 8 0 inch. 

Ilab . Yunnan, 6.W. China. 
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Nymphalinjr. 

Adolia8 lariha , nov. 

Belongs to tho dirtea group, Upperside resembling 
A. jadeitina, Fmhstorfer, from Burma ; all the spots small 
nncbochreous except one near the apex, which is white; the 
blue marginal band somewhat broader and nearly reaching 
the apex ; the gubmargiiml spots of the hind wing larger. 
Underside darker-coloured than in jiuieitina , the black suffu¬ 
sion near the hinder angle of the fore wing extending inwards 
into the cell, where the spots are yellow, not white; the fiist 
and second duplicate spots in the cell joined together, with 
two nearly square pale spots ringed with black in it; the 
markings on both wings disposed as in jadeitina. 

? . Above and beneath coloured and marked as in jadei¬ 
tina, but all the spots smaller. 

Expanse of wings, $ 3$,, ? 4 inches. 

Hat >. Lombok [aland. 

Near A . sandalana, Fruhstorfer, from Borneo. 


Ilypolimnas heteroma , nov. 

($• Upperaide much as in //. alimena, Linn., from 
Amboina, the blue band on tho hind wing narrower; on tho 
underside the costal and subapical white spots are all very 
small and the diaeal band on both wings only very faintly 
indicated, and there are two white streaks along the abdo¬ 
minal margin. 

Expanse of wings 2/* 0 inches. 

Ilab . Sarawak, N. Borneo. 

There is a closely allied species in the B. M. from Amboina. 

JJypolimmis curiosa , nov. 

<J. Uppcrside black, as in H. bolina, Linn.: foie wing 
with three small and indistinct blue spots at the end of the 
cell, two short white streaks near the apex, and a curved 
row of six minute white postdiscal (lots : hind wing with 
five similar postdiscal dots ; cilia of both wings chequered 
black and white. Underside dull, pale blackish brown; the 
postdiscal dots on both wings as on the upperaide; the maiks 
at the end of the cell of the fore wing represented by a taint 
whitish band running from the costa across the end of tho 
cell ; indications of some whitish submarginal marks, which 
are continued on the hind wing in a faint whitish macular 
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band ; both wings with whitish marginal lunules, which 
become obsolete before reaching the apex of the fore wing. 

Expanse of wings 3A inches. 

Jiab. tStaru, Central Provinces, India. 

May be a sport of //. bolina , but is a very peculiar-looking 
insect and deserves a name. 

% 

Hypolimnas alada> nov. 

$. Shape of He anomala , Wallace from the Malay 
Archipelago. Upperside black, without any maikings 
except a series of postdiscal white dots on both wings—one 
in each interspace, and another scries of smaller submarginal 
white dots, two in each interspace, only indistinctly indicated 
on the fore wing before reaching the apex. Underside very 
slightly paler than the upperside, the postdiscal and submar¬ 
ginal dots similarly disposed, but on the hind wing the latter 
are larger : lore wing with three white subcostal (lots above 
the cell, two indistinct, whitish, longitudinal streaks beyond 
its end : hind wing with a white spot near the middle of the 
costa, and some more or less indistinct whitish streaks above 
the anal angle, in two examples almost obsolete. 

Expanse of wings 3^ inches. 

Hub . Hongkong. 

It probably belongs to the bolina group. I have three 
females, all absolutely identical. It is not mentioned in 
Seitz, and there is nothing like it in the B. M. 

Lycanidse. 

Everes bandana , nov. 

<J. Upperside blue, much as in E . parrhasius } FAbr. ; 
costal line very finely black, outer marginal line of both 
wings also black : hind wing with two anal black spots 
ringed with orange-yellow, and in some examples two or 
three minute similar spots on the margin in continuation; 
cilia of both wings white, tails black, tipped with white. 
Underside clear greyish white ; fore wing with a grey lunule 
at the end of the cell ; a discal, nearly straight band of grey 
lunules, one in each interspace ; a duplicate, similar, submar¬ 
ginal band and grey marginal line: hind wing with a black 
subcostal spot one-fourth trom the base, another below it, and 
a subcostal similar spot one-third from the apex ; a grey 
lunule at the end ot the cell, a curved discal series of grey 
lunules ending in a black spot close to the abdominal margin, 
grey submarginal double row of lunules as on the love wing, 
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half of them obliterated by a large scarlet patch fiom vein 
5 to a little lower than vein 2, with two prominent black 
marginal spots in it. 

$ . With the upperside ground-colour paler than in the 
male; fore wing with the apex and costa broadly suffusod 
with black ; liind wing with a blackish suffused apical patch, 
the markings above and below as in the male, the anal spots 
somewhat more pronounced. 

Expanse of wings inch. 

Hab, Banda Islam!; twenty-two males, sixteen females. 

Jamides aruensts , nov. 

S . Upperside pale blue, as in J. dpi Godt,, but paler ; 
costa of tore wing and outer margin of both wings with a 
fine black line ; wings thinly clothed, some of the markings 
of the underside, especially on the hind wing, visible ; tails 
Mack, tipped with white. Underside of a uniform purplish- 

f ;roy colour, markings white and thin : fore wing with two 
incs across the end of the cell, two dislocated lines beyond 
them from the costa to vein 3, two lines below (not dislo¬ 
cated) from vein 3 to vein 1, commencing between the first 
two and the second pair of lines; a duplex series of submar¬ 
ginal lunules and a fine antecilial line divided by the vein- 
ends : bind wing with a series of six dislocated lines covering 
the whole suiface of the wing ; a submarginal series of large, 
deep black, triangular spots edged witli white much as in 
«/. aratus , Cramer, the two nearest the anal angle cut across 
by scarlet lunules ; a marginal row of white points. 

Expanse of wings 1^ inch. 

JJao . Aru Island. 

Jamides alocina, nov. 

Upperside milky white tinged with pale lavender- 
blue, the inner suiface of the fore wing and the upper half of 
the hind wing palest: fore wing with a fine grey costal line ; 
a grey marginal narrow band : hind wing with a submarginal 
series of small and short black lunular marks, edged with 
white on both sides, and a fine black marginal line. Under¬ 
side pale pinkish grey, markings white but indistinct: fore 
wing with two lines across the end of the cell, continued to 
the hinder margin beyond its middle, two dislocated lines 
beyond in the fourth, tilth, and sixth interspaces, with a line 
in the third interspace from between the last two; two lows 
of eubmarginal lines and an indistinct marginal line, all three. 
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dislocated by the veins : hind wing with three rows of trans- 
verse double lines at equal distances apait, and a marginal 
series, all dislocated by the veins ; a brownish spot touched 
with red near the anal angle. 

? , Only differs from the nmle in having the outer half of 
the costa of fore wing, the apex broadly and the outer mar¬ 
gin dull blackish, and the lunules on the outer margin of the 
hind wing more pronounced. 

Expanse of wings inch. 

Jlab . Haipau, Yet Sauk, Shan States. 

llnpala niasa nissoides , nov* 

c? ? . Uppcrside witli the ground-colour as in nissa , 
Ivollar, the fore wing in both sexes with a large, bright red, 
upper discal, square patch. Underside much as in nissa, the 
upper anal ocellus of the hind wing always minute. 

Expanse of wings H inch. 

hah Haipau, Shan States ; a long series of both sexes. 

Hesperidee. 

Corone shortlandiccr , nov. 

? . Uppersidc resembles the ? of C. palmarum , Moore, 
the type of which came from Calcutta, the ochreous spot at 
the end of the cell smaller, with a smaller spot touching its 
upper side. Underside paler, the chocolate-colour more or 
less suffused with grey, maikings as on the upperside, but 
the ochreous macular discal band on the hind wing has a 
square ochreous patch near the anal angle, connecting it witli 
the outer margin, and between this and the anal angle is a 
large square black patch. Antennae black, the upper three- 
fourths of the club cream-colour, with a black tip; palpi 
black, with grey haiis; legs pale pinkish grey. 

Expanse of wings inch. 

J/ab. Sliortland Island, Solomons. 

There is a male from the Solomon Islands in the B. M. 
unnamed, which is probably the male of this species. 

Sna8tu8 plana , nov. 

Upperside uniform blackish brown, without any 
markings. Underside paler: fore wing with an indistinct 
subapical narrow band a little darker than the ground-colour, 
inwardly edged witli giey, running from the costa near the 
^ apex to the outer mingin about one-third from the hinder 
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angle : lund wing with some darker and some paler longitu¬ 
dinal stripes very faintly indicated, and with some whitish 
suffusion on the outer margin ; otherwise without any 
markings. Palpi ochveous grey, legs pale brown ; antennas 
and club black above, white beneath, the shaft with thin 
black bands. 

Expanse of wings 1^ inch. 

Hab. Humboldt Bay, New Guinea. 

A stictopterus quadripxmctatns , nov. 

Uppeisido uniform glossy olive-brown, as in A. oliv- 
ascenSf Moore ; is, however, larger, and in the fore wing has 
two subapical clean-cut white dots ; cilia pale chocolate- 
grey. Underside paler in colour, with a chocolato tint: fore 
wing with the cell-space darkest, three subapical white dots; 
marginal line in both wings whitish ; cilia darker than on the 
upperside. Head and body above and below and the legs 
concolorous with the wings. 

Expanse of wings lj^ inch. 

Hab. Khnsitt llills. 


Deilemerinjb, 

Veilemera cocuqualis , nov. 

?. Dull black: fore wing with the discal macular baud 
as in 1). suhvelata, Walker, from Celebes; the upper spot 
near the costa very much smaller, the white streak from the 
base below the median vein much bioader, half filling up the 
interspace and ending below the inner end of the lowest spot 
of the discal band : hind wing with very broad black borders, 
tlfe veins blackish, some grey suffusion at the base and along 
the abdominal marginal area. Thorax black, a yellow line 
down its middle and at the sides and across the front ; abdo¬ 
men above dull black, somewhat tinged with green, white 
beneath, with black side-spots. 

Expanse of wings inch, 

Hab . Sumatra. 


Zyganidse. 

Cyclosia ni , nov, 

Of the usual Pinteaferrea type; all the white spots 
smaller and better separated, the hind wing daiker and 
brighter blue-green, the underside with all the nmikings 
more vivid. 
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? . Fore wing with the whitish spots and stripes as in 
< 7 . venaria , Falnicim, fiom Sikkim and Assam, hut all much 
narrower : hind wing much as in ( 7 . nigrescent) Moore, from 
the Andamans, the marginal black band somewhat broader 
and continued to the anal angle. 

Expanse of wings, ? 2^ 0 -2inches. 

Hub. Tenasserim, Burma ; types in B. M. There are 
two females from Meymyo in my collection. 

Lasiocampid®. 

Tieerra castanea. * 

Ticerra castanea, Swinhoe, Cat. Ilet, Mus. Oxon. i. p. 269 (1892). <£. 

? . Upperside very similar to that of Taragama intensa , 
Moore: fore wing with the white, diseal, thin band more 
sinuous, the white spot in the middle of the costa obsolete: 
hind wing with the costa broadly white, the base suffused 
with pale brownish red, becoming dark brown at the imme¬ 
diate base; the central white band broad and the marginal 
brownish-red band narrow and diffuse inwards. Underside 
very pale, almost whitish, the veins white ; the upperside 
markings showing through the wings. 

Expanse of wings 3 inches. 

Hab. Philippines. 

Type in B. M. 


Odonestis urdu, nov. 

<?. Allied to 0 . plagifera y Walker; smaller, about half 
the size, much paler in colour, and with an ochrcous-red tint, 
the markings somewhat similar, but the large brown patch 
in the upper disc of the fore wing less than half tho size ; no 
biown suffusion beyond it, the upper outer part of the wing 
having only a slightly duiker shade of colour than the rest 
of the wing, and the black spot on the hinder margin near 
the angle is absent; hind wings, underside of both wings, 
antennse, head, and body pale ochreous red without any 
markings. 

Expanse of wings 2^% inches. 

Hub. Khasia Hills. 


OdonestU malayica , nov. 

<J. Belongs to tlio plagifera group, but very much smaller ; 
the tliscal dark patch on the fore wing, nai row and club-shaped, 
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ending on the upper edge of the cell, is rounded, and is com¬ 
pletely encircled by a fine ochreous line vxhich runs down it 
on each side to the hinder margin; the usual black spot in 
this margin near the angle is absent; hind wing, head, body, 
antennae, and tho entire underside dark brown, like the 
ground-colour of the fore wings above, and very uniform iu 
tone. 

? . Much as in the female of plagifera , Walker ; the 
discal patch of the fore wing narrower, corresponding hind- 
wards to the patch on the male. 

Expanse ot wings, (J liV, ? «Vo inches. 

Hub . Singapore, Selangor. 

Types in B. M. 


Hadenidfl*. 

Cirphis sumatrana , nov. 

<J. Fore wing greyish white with chestnut-brown scales, 
a whitish subcostal streak, an autemedial and a posfmedial 
black spot on the costa, the base and cell suffused with 
chestnut-brown, the veins white, the median vein to the end 
of the cell rather thickly white ending with a white spot 
with a black dot on eacli side of it, the lest of the wing more 
or less finely streaked with brown ; a brown band fiom the 
outer margin below the apex to the hinder margin one-thiid 
from the angle, the band thickens upwards: hind wing 
white, the veins grey, a rather prominent brown spot at the 
end of the cell; both wings with small black marginal spots 
in the interspaces ; cilia of lore wing pale brown and white, 
of the hind wing pure white. Underside white : fore wing 
with some pale brown suffusion on the upper disc ; a black 
spot on the end of the cell, another beyond it and a black 
spot above the latter, on the costa : hind wing with a rather 
large black spot at the end of the cell, a aiscal whorl of 
black dots ; both wings with somewhat prominent black 
marginal dots ; head and palpi pale chestnut ; thorax, 
abdomen, and anal crest grey. 

Expanse of wings inch. 

Ilab . Padang, Sumatra. 

Catocalid®. 

Erebus lombohensis , nov. 

? . Belongs to the macrops group ( Nyctipao), smaller 
than javanensis , Hampaon, or nyctaculis t Snellen, lias (he 
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large ocellus of the fore wing oval and somewhat concave on 
its inner side as in Snellen’s species from Celebes, but it differs 
from all the other species in having the dark transverse bands 
on both wings evenly curved and not sinuous, and in having 
only two bands, ante- and postmedial. Underside with a 
single discal macular band as in nyctacul!* , tho spots smaller, 
but with no indication of any submarginal spots. 

Expanse of wings 4A inches. 

flab* Lombok Island. 

This example much resembles a male in the B. M. from 
the Philippines wrongly representing nyctaculi *, Snellen, 
from the Celebes ; in my collection there is a good female 
example of Snellen's species from the Oelobes, not at all 
resembling my Lombok female. 

Noctuidtt. 

Erieia epitheca> nov. 

cJ. Fore wing long and narrow ; colour of both wings 
fuscous, as in typical E . iuangulata, Guenee, irrorated with 
brown atoms, the orbicular a brown dot, the reniform a 
brown spot; medial and discal bands across both wings 
slightly darker than the ground-colour, indistinct and nearly 
straight; the discal band expanding upwards on the fore 
wing, its outer edge sinuous. Underside with all but the 
base and abdominal area of the hind wing suffused with 
brown ; two medial crcnulate brown lines across both wings, 
and indications of a subtnarginal band ; antennae unusually 
long and heavily ciliated. 

¥ . Like the male, but paler. Upperside with the bands 
nearly obsolete; the discal band with a large brown spot in 
the lirst interspace and a blown streak from the costa. 
Underside very much paler; a brown spot in tho middle of 
tho cell of the foie wing, a brownish postdiscal thin band 
across both wings and two fine lines near its inner side. 

Expanse of wings, (J 2^, ¥ 2^ 0 inches. 

JIab. Fergusson Island. 

Sypna ludifica , nov. 

¥ . Upperside very dark blackish brown : fore wing 
minutely irrorated with ochrcous; oibicular and reniform 
small, ochreous, ringed with black ; four indistinct trans¬ 
verse bands, slightly daiker than the ground-colour, each 
band witli an ochreous lunular line down tho margins, a 
submarginal sinuous black band: hind wing paler, a thin 



181 


Species of Indo-Malayan Lepidoptera. 

brown discal angular band, the commencement of a dupli¬ 
cate submarginal band at the anal angle; double lunular 
black lines close to the outer margin of both wing?, with 
pale centre ; cilia brown, with ochreous spots at the end of 
veins 5, 6, and 7 on the hind wing, more pronounced in the 
females than in the males ; abdomen with an ochreous tip in 
the male. Underside : both wings with the inner half grey, 
the outer half blackish brown, with a medial outwardly 
curved black band, broadly edged with white on both sides $ 
a white patch on the hinder angle of both wings, four white 
dots on the costa of the fore wing near the apex ; marginal 
white dots on both wings and sonic whitish suffusion on the 
upper margin of the hind wing. 

Expanse of wings, $ 2| 3 0 , ? 2^ inches. 

Hub. Kina Balu, N. Borneo. 

The larger markings somewhat resemble those on S. tene - 
hr 08 a, Butler, from Sikkim ; the markings of a great many 
forms of this genus have a wonderful resemblance to each 
other. I have examples from Kina Balu and from Nanchuan 
in China that cannot be distinguished from S. wnbrosa , 
Butler, from Assam, and a female example from Kina Balu 
that is absolutely identical with females of S. picta , Butler, 
from Japan; it seems highly improbable that non-migrating 
insects, so widely separated, can be of the same species ; 
the inspection of their genitalia is necessary to decide the 
matter. 


Pohjdesma lawsoni. 

Diatenes(?) lawsoni , Felder, liaise Nov. Lep. wl. iii. fig. fr*30 (1872). 

Tolydcsma pullaria , Swinhoe, Ann. & Mag. Nat. Hist. (7) ix. p. 422 
(1902). 

llab. Roebourne, W. Australia, Brisbane. 

Hypocala toana , nov. 

<J. Upperside: fore wing grey sparsely irrorated with 
brown atoms, most thickly in the middle where the atoms 
are large; outer margin with black dots: hind wing pale 
greyish yellow, with large black outer border occupying more 
than a third of the wing, marginal edge and cilia white. 
Underside uniform greyish yellow, a blackish lunular mark 
at the end of each cell, with white centre, larger on the fore 
wings than on the hind wings; a blackish discal bund across 
the fore wing; a broad marginal, similarly coloured band 
on the hind wing, with white outer edging and white cilia; 
head, body, and legs concolorous with the wings. On the 
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uppcrside it somewhat resembles E\ holcona , Swinhoe, from 
the Andamans. 

Expanse of wings l^j inch. 

JJab . Solomons. 


Plecoptera fetna, nov. 

£ ? . Upperside pale fawn-colour, with a slight fulvous 
tint: fore wing with traces of ante- and postuiedial, trans¬ 
verse, sinuous,brown lines; a lutiular pale brownish uiaik at 
the end of the cell as in P. quauita, Swinhoe, from Assam, 
and a discal, sinuous, pale brownish band : hind wing pale 
greyish ochrcous, with a submarginal similarly coloured 
band, evenly curved; marginal pale brown dots on both 
wings. Undeiside whitish, the cell-lunule visible on the 
fore wing; a brown dot at the upper end of the cell on the 
bind wing and submarginal pale brown bands on both wings, 
ou the fore wing broad at the apex, nai rowing hiudwards, 
narrow on the hind wing. 

Expanse of wings, (J ? , lj 4 0 to inch. 

Hub . Kina Balu. 

Plecoptcra lobelia , nov. 

d . Much as in the preceding species, the colour of the 
fore wing much darker; on the undeiside the upper basal 
half of the tore wing is shaded with brown ; the submarginal 
bands of both wings are much broader, and on the hind wing 
there is a crenulate brown line just inside of, and adjacent to, 
the submaiginal brown band. 

Expanse of wings lj* 0 inch. 

JJab . Gilolo Island. 

Cultripalpa dodara , nov. 

$, Both wings pale chocolate-brown : foie wing with a 
white antemediul biown irregular line and a postmedial 
brown line Irom the costa, curving round inwards, then in¬ 
wardly oblique to the middle of the hind margin of the winp, 
both lines edged on both sides with white much as m 
C. partita, Gucnde, from India ; a white dot in the cell, and 
tluee blackish, almost quadrate patches or large spots in the 
disc, one inside the cuive of the outer line, the other two 
below it: hind wing with a blackish streak closing the cell, 
edged on both sides with \n hite; a medial sinuous brown 
line edged on both sides with white, in continuation of the outer 
line of the fore wing ; a discal, sinuou*, blackish, narrow band, 
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more or less macular from the anal angle, becoming obsolete 
beyond the middle; both wing»with black marginal lunules, 
inwardly edged with white. Underside pale chocolate-grey, 
irrorated with darker grey : tore wing with a white dot in 
the cell: hind wing with a black dot at the end of the cell; 
both wings with a series of black dots across the disc, hardly 
visible on the fore wing. 

Expanse of wings lj a 0 inch. 

Hub. Manilla, Philippines. 

Boarmiidffi. 

Myrtela similar ia^ nov. 

Very similar to M. ocernaria f mibi, A. M. N. II. (6) xii. 
p. 152 (1893), from the Khasia Hills, but much larger and 
the hind wing more distinctly angled, lias the three oblique 
oclneous-brown lines and the costa and cilia also ochreous 
brown, but the middle line from the abdominal margin of the 
hind wing does not extend to the apex of the fore wing, but 
is earned inwards before the apex, and the discal line lias 
ochreous-brown spots on it on the fore wing. 

Expanse of wing 2 inches. 

Hah. Padang, Yv. Sumatra. 

ilimochroa salentia , nov. 

Upperside olive-green, very similar in colour to 
M. viridcscens, Warren; an indistinct antemedial line as m 
that form and as in M. ungulifascia , Mooie ; discal band daik 
olive-green, narrow and well-defined, pioduced outwaidly 
below the costa of fore wing into an acute angle, then 
gradually narrowing hind wards to a point on the hinder 
maigiti, continued across the hind wing, where it is also 
nanow and well defined and lias an out waul angle as in 
angulifascia above its middle ; the entire surface in both 
wings fiom the base to the discal band unilonn in colour, 
being thickly irrorated with giey atoms; the space outside 
this band similaily coloured and nrorated, but slightly paler, 
with some duiker suffusion in paits; a daik apical patch on 
fore wing with a whitish smear between it and the upper 
pait of the angle ot the discal band. Underside with a 
medial brown line outwardly edged with white ucioss both 
wings; from this line to the base the coloui is uniform 
greyish oink, outside this line greyish white bioadly suffused 
with pinkish down its middle* 

Expanse of wings 1^ inch. 

Hab. Gddd, Java. 
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Chogada rasanaria , nov. 

. Near C. fraterna % Moore, from Sikkim and Assam, 
with much less brown suffusion : fore wing with less suffusion 
at the base inside the aulemedial line, the middle area be¬ 
tween the two lines more or less clear ; the apace outside the 
postmedial line somewhat darker, almost uniform in colour, 
no black patches ; the submargiual crenulate white line 
nearly obsolete : hind wing with the entire space from the 
base to the postmedial line quite clear, a white cell-spot, 
ringed with brown ; the postmedial line curving more in¬ 
wards, terminating nearer the middle of the abdominal 
margin ; the white submarginal band and lines nearly 
obsolete, the black discal suffusion wanting. Underside 
similar to that of fraterna . 

Expanse of wings 1A inch. 

Htb . Aberdeen, Andamans. 

Chogada anestiaria, nov. 

c? ? . Resembles C. illustraria , Walker, from Moreton Bay, 
Austialia, and determinates , Walker, from Sarawak, Borneo, 
especially with its broad black borders on the uuderside ; 
diffeis from both in the very huge black spot at the end of 
the cell of the fore wing, with a prominent white cross inside 
it ; the discal sinuous black line is more deeply angled out¬ 
wards below the costa and more inwardly curved liindwaids, 
and in the hind wing is much more angled outwards ; the 
female is white with little or no suffusion and no bands, the 
lines similarly disposed. Belongs to the injlexariu group, 
C . inflexaria, Snellen, from the Celebes; all the different 
island forms of this group much resemble each other, and are 
more or less similar to the Indian forms of (7. alienaria y 
Walker, but on careful examination it will be found that 
nearly every island has its own peculiar form, with distinctive 
characters peculiar to the island ; the females are very difficult 
to distinguish from each other. 

Expanse of wings, $ $ , 1A to 2 inches. 

Hub. lit. 0. New Guinea, Ekeiki, Mt. Kebea. 

Theie appear to be seveial forms of Chogada in N. Guinea, 
besides the above, of which I have several examples : I have 
xylinopa , Meyiick, papuensis , Warren, and a long series 
which closely resembles injlexariay Snellen, from Celebes. 

Chogada proletarian nov. 

cj ? . Fore wing longer and narrower than is usual in the 
genus ; outer inargiu more oblique. Upperside : fore wing 
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of a uniform chocolate-brown colour, covered with dark 
brown inorations ; antemodial and postmedial dark brown 
lines crenulate and nearly erect; a black erect band across 
the middle of the wing near the postmedial line, the band 
with a thickening above its middle and an acute outward 
angle below its middle ; a submarginal crenulate brown line; 
both the postmedial and subrSarginal lines outwardly edged 
with greyish white, some black points on the outer margin: 
hind wing slightly paler, but similarly coloured and irrorated ; 
the costa broadly whitish, a black dot at the end of the cell; 
ante- and postmedial and submarginal curved pale brown 
lines, the lust with some brown spots near the anal angle and 
some brown spots along the abdominal margin ; the outer 
margin with black lunular line. Underside : fore wing grey, 
whitish on basal and hinder marginal portions, and a very 
large black spot at the end of the cell: hind wing tingod 
with ochreous on the blackish-brown border, occupying 
nearly one-third of the wing-space, with two pale spots on 
the outer margin ; a black spot at the end of the cell, a pale 
brown antemedial thin band and some pale brown marks near 
the middle of the abdominal margin. Female greyish white 
irrorated with grey: upperside with the lines as in the 
male, but without the middle band on the fore wing, and with 
large grey spots ringed with brown at the end of the cell in 
both wings. Underside pale grey with large blackish cell- 
spots on all wings; broad blackish outer marginal bordeis 
with large marginal whitish spots. 

Expanse of wings, cJ ¥ , l/ 0 inch. 

Hub. {Singapore. 


Boarmia clara , nov. 

. Both wings pale pinkish brown, sparsely covered with 
minute brown atoms: fore wing with the costa thickly and 
unevenly irrorated with dark brown; a small brown spot at 
the‘upper end of the cell, with a brown ring round it; a dark 
brown sinuous line from the costa, one-fifth from the base, 
which does not reach the hinder angle; a brown, deeply denti¬ 
culate, discal, transverse line, very deeply, outwardly curved, 
some darker brown irrorations beyond it: hind wing with a 
blackish-brown transverse line one-fifth from the base ; be¬ 
yond this line the wing is broadly covered with dense blackish- 
brown irrorations ; the discal aentated line of the fore wing 
continued, outwardly curved, across the disc of this wing and 
some darker irrorations along the outer margin ; both wings 
with black sinuous marginal line, with black spots in the 
Ann. <& May. JV. Hist. Ser.,8. VoL xvi. 14 
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interspaces. Underside uniform dull pale grey s fore wing 
with a rather large brown spot at the upper end of the cell, 
and a subapical brownish band : hind wing without any 
mai kings; antennae, head, and abdomen of the giound-colour 
of the wings ; thorax thickly irrorated with dark brown. 
Underside : body and legs coucolorous with the wings. 
Expanse of wings inch. 

Hub . May my o, Burma. 


XXY.— Descriptions of new Species of Lepidoptera from 
Africa and the East. By G. T. Bethune-BAKER, F.L.S,, 

F.z.s. 


Khopalocera. 

Lycaenidfe. 

Liptenieje. 

Alana subrubra , sp. n. 

<J. Both wings brownish black, with a curved postmedian 
yellowish stripe, interiupted at the veins ; the secondaiies 
have, in addition, two yellowish costal spots, two similar in 
the cell, and tlnee on the inner maigin, Under surface : 
primaries as above, with the addition of two yellowish spots 
in the cell, and beyond the curved postmedian stripe alternate 
lows of crimson and pale yellowish, two of each. Secondaries 
with alternate rows of daik crimson and pale yellowish, theie 
being five rows of the lattei, which aie inteirupted at the 
veins with crimson. 

Expanse 30 mm. 

Jlab . Southern Sudan. 

Type in Coll. Joicey. 

Liptenara, gen. nov. 

Eyes glabrous; antennae short, rather fine, the strongly 
seirated club commencing with the fifteenth segment and 
occupying eleven segments; palpi minute, scaled. Neura- 
tion: pi im a lies with vein 2 from the middle of the cell, 3 
from well before the lower angle, 4 from the lower angle, 
5 fiom the upper angle, 6 fiom behind the upper angle ; 7, 8, 
and 9 stalked fiom well behind 6 ; 10 and 11 from the cell, the 
latter from behind the middle, i.e, nearer the base. Second¬ 
aries with 2 from behind the middle, 3 from well before the 



187 


Lepidoptera from Africa and the East. 

angle, 4 from the lower angle, 5 from the upper angle, 6 
from behind the angle, 7 from behind 6. 

Type, Liptenara balesi , B-B. 

Liptenara bate$i } sp. n. 

Both wings orange-red; primaries with a broad black 
costa increasing in width ; apex and tcrmen very broad, the 
former with a broad, white, subapical, irregular bar. Second- 
aiies with a broad black fcermen, very irregular on its inner 
margin. Under surface as above as regards the orange aiea, 
but the black area is much intercepted with white. Pnmaries 
with the costa inteirupted witli white spots and the white 
bar larger; termen with white radiations between the veins. 
Secondaries with largo white marginal lunules between the 
veins, leaving only black spots at their bases. 

Expanse 46 mm. 

Hab . Bitje, Oarneroons. 

Type in Coll. Joicey. 

Pentila petreoides , sp. n. 

d . Primaries with the cell deep sooty black, costa blackish 
to cell, beyond the cell narrowly nlack till it joins the very 
broad blackish termen; fold below cell with confluent 
blackish spots up to origin of vein 2 ; rest of wing deep 
stiaw-colour, almost yellowish. Secondaries yellowish straw- 
colour, with one or two blackish basal spots; a round 
blackish spot at the end of the cell and a broad black termen, 
on the inner margin of which the row of postrnedian spots of 
the under surface shows through. Under surface : primaries 
with the dark teimen and costa irrorated with daik brown, 
the cell darkly spotted. Secondaiies finely irioratod all 
over, the termen duiker; six daik spots around the cell, 
those at the end and above the cell being the largest; a 
cuived row of seven spots following the outline of the daik 
termen. 

$ . Similar to the male, but tawny in colour, whilst the 
cell of the primaries is spotted, not entirely black, and with a 
black spot below vein 6, and the broad dark costa is con¬ 
tinuous into the dark apex and termen. 

Expanse, $ 34, ? !36 mm. 

JJab . Coomassie (Friapcie Forest), 

Types in i loll. Joicey. 

Pentila fallar , sp. n. 

? . Allied to the previous species, but with the daik termen 

14* 
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and costa very much broader in the primaries, and the termcn 
of the secondaries broader and the colour orange-red. On 
the underside, in addition to the spots enumerated in the ? , 
the postmedian row is transformed into a straight horizontal 
row of four spots from the inner margin of the secondaiies, 
and there is an erect postmedian row of three spots in the 
primaries. 

Expanse 38 mm. 

Hub . Bitje, Oameroons. 

Type in Coll. Joicey. 

Fentila tricolora , sp. n. 

? . Both wings blackish brown, with a large postmedian 
orange patch, Hint in the secondaries taking the form of a 
very broad band, which irregulaily invades the lestricted 
dark base. The pattern of the underside is in the main tho 
same, but the dark areas are spotted with buff colour, and, in 
addition, the secondaries have a regular marginal series of 
lunules, and the postmedian area is buff, not orange, outside 
which in the dark area is a curved series of seven spots. 

Expanse 36 mm. 

Hal\ Bitje, Cameroons. 

Type in Coll. Joicey. 

Fseuderesia tripunctata , S. & K., and TAptena dtemon , 

H. IT. D. 

Smith & Kirby’s species was described from specimens in 
Staudinger’s collection (Iihop. Exot. p. 116, pi. xxv. figs. 3 & 
4, 181)4), and a few years afterwards Staudinger sent me 
specimens of it. It appears, however, so far as l can trace, 
to have been unknown in English collections until Bates 
sent his series home and Mr. 11. H. Druce described fyoth 
sexes under the appropriate name dormon I also received* 
specimens of Bates’s insects from Bitje, and was able to com¬ 
pare them with those from Staudinger’s cabinet, and theie is 
no question at all that they are the same species; up till 
Mr. Diucc’s description, however, the female was, I believe, 
unknown. It belongs to the genus Liptena , as assigned by 
my fiiend Mr. Druce; the name tripunctata has, however, 
many years* priority. 

1 have, however, not much doubt that Smith & Kirby’s 
name ought also to sink befoie Holland’s 0 , rubrum 
(‘ Psyche/ v. p. 42.5, 181)0); the number of the red spots on 
the underside varies in my scries, and I have specimens that 
fit both descriptions. Pseuderesia catalina } S. & K., which 
is a JAptena i is an exceedingly close ally. 
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Liptena durbania, sp. ru 

<y. Both wings clear fawn-yellow. Primaries with broad 
dark costa and very broad dark apex, terminating finely 
about vein 2 on the terrnen. Secondaries with a trace of a 
dark terrnen in parts. Uuder surface: primaries as above, 
but the dark areas of the upperside only show through as 
darker patches. Secondaries huff-colour, with transverse 
bands of darker buff, viz., two anteincdian interrupted bands, 
a median and postmedian springing from the same costal patch, 
and an antetcrininal band. 

Expanse 34 mm. 

Jlab . Bitje, Cameroons. 

Type in Coll. Joicey. 

This species is near lukrines , FI. II. D., and lias a tendency 
to mimic the genus Durbania in its general appearance. 

Aryyrocheila bitje, sp. n. 

cj. Both wings pure white, with the margins finely 
pointed with black at the terminations of each of the veins ; 
flirt primaries have a very restricted pale brownish apex. 
The underside has the cells closed with a small black dot 
that shows through ; the primaries have several pale brown 
coital points and a dark point at the base of the cell; they 
have also a postmedian row of three widely separated pale 
ash-grey spots in the radial area. The terrnen is not crenu- 
latcd at all. 

Expanse 28 mm. 

Uab. Bitje, Cameroons. 

Typo in Coll. Joicey. 

At first sight this appeared to require a new genus, but the 
negation is precisely tue same, and the antennae, palpi, and 
legs have likewise a similar structure. 


Micropentlla subplagata , sp. n. 

(J. Both wings blackish, with fringes intersected with 
white. Secondaries with the costal three-quarters of the 
wing orange-yellow, extending downwards to well below tho 
lower margin of the cell. Under surface: both wings 
blackish, with yellow patches and spots. Primaries with two 
small spots in the cell and a broadish stripe across the end of 
the cell to the inner margin, where a large patch is developed ; 
an irregular scries of four spots across near to the apex ; 
terrnen with very fine internervular dashes. Secondaries 
with a basal patch, two antemedian ones, one largo one 
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beyond the cell, and a smaller one between veins 1 and 2 ; 
nn irregular marginal series, more or less confluent, of six 
spots. 

? . Primaries with the median and inner marginal areas 
orange-yellow, with black spots in the cell and the costa and 
termen black. Secondaries as in the nude, but the yellow 
extended right across the wing on to the inner margin, and 
two or thiee spots near the anal angle. Undeiside as in tho 
male, but with the yeljow maikings much emphasised, 
especially in the primaries. 

Expanse, J 24, ? 22 mm. 

I lab. Bitje, Cameroons. 

, Type jn Coll. Joicey. 

It has been very difficult to decide whether this species 
should be referred to the genus hip ten a or Micropentila , the 
neuration of each being similar; the general appearance and 
the underside pattern fit in, peihaps, better with the latter 
than the former. There is little question that the Liptenimo 
arc in need of considerable revision. 

Epitola subalba , sp, n. 

? . Both wings blackish, with blue areas. Primaries with 
the blue area extending from the base to just beyond the cell 
and to the inner margin ; at the end of the cell there is a 
trace of a whitish spot. Secondaries with the blue area from 
the base between veins 2 and 6 to well bejond the end of 
the cell. Under surface : both wings w hite, spotless and 
without marks oi lines except the subtorminal giey lunulated 
line, edged externally by a tine grey line. 

Expanse 48 mm. 

Hab. Bitje, Cameroons. 

T>pe in Coll. Joicey. 

This species is allied closely to nilide, H. H. D., but I 
have described it as new because the underside pattern is 
almost universally similar in both sexes in the genus. 

Uewituonia kirbyi bitjeana , var. nov. 

. Piimaries : the blue of the ordinary form of kirbyi is 
changed into a very pale metallic green ami is move restricted 
in aiea. Secondaries with the blue of kirbyi changed into 
white, over which there is a restricted area of very pale 
metallic green in the cell and very slightly beyond and on 
the fold, i. e ., around veins 1 and 2 ; the underside of the 
sccondaiies is also much whiter. 

¥ . Primaries with all the yellow markings changed to 
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iVhite. Secondaries with the radial area white,* not brown. 
Underside: both wings with all the yellowish markings 
white and with no tawny bar or markings. 

This is so well marked a form that it seems advisable to 
name it. It may be the wet-season form. 

JEthiopana ( Epitola ) honorius , Fab. 

Aurivilliu8 has placed this species under the genus Epitola^ 
and most, though not all, authois have recently followed his 
leading. That able observer depends practically upon the 
pattern of the wings when lie separates Ilemtsonia from 
Epitola , admitting that the neuration of the two genera ia 
almost precisely the same. Hewitson was the first to separate 
the two, and he gave the name Corydon to the one; this, 
however, was preoccupied, so that Aurivillius renamed it 
llewitsonia, boisduvali, Hew., being the type. 

In neuration, however, honorius belongs to neither, as 
veins 7, 8, 9, and 10 are stalked on a strong well-developed 
stalk at some distance from the cell. I have a fair series of 
the species, and this is a constant and well-markod feature 
in its stiucture. This being the case, I propose the name 
JEthiopana for honorius, Fab. 


Powellana cattoni } B-B. 

This species was described by me (P. Z. S. Lond. p. 114, 
pi. ix. fig. 13, 1908) from the Upper Congo, and shortly 
afterwards was sent home by Bates from the Cameroons ; it 
appears rather later to have come into Dr. Holland’s hands 
from the Cameroons also, and he described it under the 
names Satyrimima weberi (Ent. News, xxiv. p. 302, figs. 1 
& 2, 1913), both of which names must, I think, sink to mine; 
the insect is so remaikable that there is no possibility of 
mistaking it. 


II E T E R 0 C E R A. 

Geometrid®. 

Milionxa hypercallima , nom. nov. 

I described a species of Milionia under the name callima in 
this Magazine in 1910 (ser. 8, yol. vi. p. 463), but find that 
Rothschild & Jordan had previously used that name in the 
Novit. Zool. 1905, p. 467. I propose, therefore, hyper - 
callima for my species instead of the name I originally used. 
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Chrysocraspeda oallima, sp. n. 

. Head, thorax, abdomen, and both wings mauve-grey, 
with a fine postmedian line, oblique in the primaries, slightly 
curved in the secondaries. The primaries have a dark point 
at tho end of the cell. Fringes yellow. 

Expanse 20 mm. 

Hah . Dinavva, British New Guinea, 4000 feot; September 
( A. E . Pratt). 

Type in my collection. 

Near C. croccomarinata , Warr. 

Chrysocraspeda dinawa , sp. n. 

$ . Head yellowish, thorax and abdomen reddish. Both 
wings femon-yellow with red markings. Trimaiies with 
basal area so closely covered with spots and stripes as to 
show but little of the yellow ground-colour ; median area 
clear yellow except at the costa, where it is irrorated with 
red ; a broad postmedian band of red patches ; subterminal 
area yellow, with red irrorations and spots. Secondaries 
with a small red basal area ; median area yellow, with a red 
spot at the end of the cell and the inner margin red; post- 
median area red almost up to the tennen in the lower radial 
area, but leaving in the upper radial area more of the yellow 
ground visible, which is spotted with red ; termen spotted 
with red in both wings. 

Expanse 24 mm. 

Hah. Dinawa, British New Guinea, 4000 feet; August 
(, 1. E, Pratt). 

Type in my collection. 

Chrysocraspeda tricolora 9 sp. n. 

d • Head, thorax, and abdomen reddish. Both wings pale 
yellow, almost entirely covered over with dense imitation of 
Indian red. In the primaries an oblique median band and a 
couple of dashes on the teirnon are all that shows of the 
ground-colour, and the median band doos not reach the costa. 
In the secondaries there is a small silvery-white spot at the 
end ot the cell; the only ground-colour visible is an apical 
and an anal marginal dash and a very short marginal dash in 
the upper and lower radial areas. 

Expanse 25 mm. 

Hub. Dinawa, British New Guiuea, 4000 feet: May to 
July {A. E. Pratt). J 

Type in my collection. 
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Ptochophyle proutiy sp. n. 

<J. Head, thorax, and abdomen pale ochreous. Both 
wings pale oclneous, finely irrorated with grey. Primaries 
with a dark point at the end of the cell. {Secondaries with a 
white dot at the end of the cell and a daik dash on the inner 
margin, at a right angle with it, above the anal angle. 
There is rather more of the unirrorated ground-colour showing 
in the secondaries than the primaries. 

Expanse 22 mm. 

I lab. Dinawa, British New Guinea, 4000 feet ; May to 
July ( A . E. Pratt). 

Type in my collection. 

Chloroclystis novacjidmana ) sp. n. 

Primaries with basal area glaucous, intcisocted by 
a fine line of white, and followed by a hioad uneven 
whitish band, on eacli side of which at the inner margin is a 
small dark spot ; median area very broadly grey, the outer 
half of which is paler ; postmedian band broadly whitish, 
followed by a pale glaucous area (somewhat interrupted with 
whitish) up to the termen ; termen with fine dark intcr- 
neural dashes. Secondaries whitish. 

Expanse 23 mm. 

Hah. Dinawa, British New Guinea, 4000 feet; August 
(A. E. Pratt). 

Type in my collection. 

Ilastina subviridata, sp. n. 

? . Head and antenna) whitish, thorax and abdomen grey. 
Both wings rather tiansparent whitish, with grey stripes. 
Primaries with base very restricted white, followed by a 
bioad irregular grey band ; median area white, postmedian 
iiregular broad band grey, with white points therein; this is 
followed by a broad white band (terminal area broadly grey) 
in which are two rows of white spots, the inner row being 
dots only, the outer row being larger. Secondaries with the 
basal area white, the rest of the wing having the pattern of 
the primary continued through it. Fringes white, intersected 
with grey. 

Expause 24 mm. 

Ilab. Dinawa, Biitish New Guinea, 4000 feet; September 
[A. E. Pratt). 

Type in my collection. 
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Pomasia hebe % sp. n. 

cJ. Head yellowish, thorax red, with yellow patagia, abdo¬ 
men red. Both wings yellow, with red spots and patches, 
Piimaiics with basal area yellow, with traces of red marks,; 
a bioad median red bancf, dissected rather broadly in the 
middle by the yellow ground-colour, with the inner marginal 
01 ea interrupted with yellow ; a postmedian stripe of yellow 
tapering off as it nears the costa, and mteiiupting the sub- 
teiminal broad red band, which is also interrupted by a 
ciescentic yellow stripe ; terminal area narrowly yellow, with 
led dots theiein. Secondaries almost as the foie wings in 
pattern, the broad median red interrupted aiea being absent. 

Expanse 22 mm. 

Hab. Mount Kebea, Biitish New Guinea, 3000 feet; 
Mmeh and April (A. K. Pratt). 

Typo in my collection. 

Peridela elceikei, sp. n. 

. Head, thorax, abdomen, and both wings brownish ash- 
giey. Plimaries with a fine dark biown subbasal line pio- 
jected forwaids in the costal area; the median daik blown 
line is oblique and is followed by a broad, whitish, oblique 
band irroiated with grey and edged outwardly by a dark 
brown line, which is projected outwards at vein 6 into a 
tiiangular costal patch; the area outside this daik line is 
broadly darkish and extends in a curve to the termen about 
vein 6, above and below which the terminal and subteirninal 
areas aie paler giey, Seeondaiies with the maikings of the 
piimaiies mostly eairied through, but theio is no subbasal 
line and there is a dark dot in the cell. 

Expanse 32 mm. 

Hub . Ekeiket, British New Guinea, 1500 feet; Maich and 
A pul (A f E. Pratt). 

Type in my collection. 

Near V. ampfi/icata , Wan on. 

Semiothesa polioteta } sp. n. 

¥ . Head and thorax grey, abdomen brownish. Both 
wings giey, with greyish lines and daik biown spots. Pri- 
manes with an angled subbasal line, the short stroke of the 
angle on the costa being dark ; a similar median line and a 
somewhat similar but more oblique postmedian line; there is, 
however, a daik dash and spot above vein 5 and a cuived, 
short, dark line above vein 0 to the costa ; the aicas between 
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these lines arc paler grey ; a dark terminal dash is just below 
the apex. Secondaries with the nmikings of the primaries 
slightly modified carried through, but there is no subbasal 
line. 

Expanse 28 mm. 

Bab. Dinawa, British New Guinea, 4000 feet : August 
(A. E. Pratt). 

Type in my collection. 

Casbia strigaria , sp. n. 

<? ¥ . Both wings ash-grey, with very numerous and very 
fine, short, darker lines, and with broad red stripes. Pri¬ 
maries with a subbasal and a median red line, the latter 
irregular and rather the broader; a dark point at the end of 
the cell; a broadish, nearly erect, postmedian red stripe, 
followed almost directly by a large clouded reddish patch, 
tapering down narrowly at the torn us. Secondaries with a 
median, a postmodian, and a subterminal reddish stripe, each 
broader than its predecessor," the last being veiy broad and 
indefinite, and showing blit little of the grey ground-colour 
on either side of it. 

Expanse, £ 25, $ 26 mm. 

[lab. Dinawa, 4000 feet; September. Ekeikei, 1500 feet; 
March and April (A. E. Pratt). 

Types in my collection, the being from Dinawa and the 
' ¥ from Ekeikei. 

Near G . scardamiata } Warren. 

Ilypochrosis pratti\ sp. n. 

cj. Head ash-grey, thorax and abdomen brown-grey, anal 
extremity yellow. Both wings brownish giey, with u median, 
bioad, iiregular, olive-green band, not reaching the costa and 
edged all round with a black line ; in the primaries there is, 
in addition, a black costal spot above the green band and a 
subterminal, waved, daik grey stripe. In the secondaries 
there is only the subterminal stripe, which is broadly inter¬ 
rupted about veins 4 to 6. 

? . Both wings rich brownish, with the pattern almost as 
in the male, but the black markings are absent except for a 
trace of a dark dash above the green band in the primaries. 

Expanse, 52, ¥ 43 mm. 

Bab. Dinawa, British New Guinea, 4000 feet; August 
(A. E. Pratt)* 

Types in my collection. 

Near to II. cryptopyrrhata. 
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Hypochrom prouti , sp. n. 

$ . Head, thorax, and abdomen palish grey, the latter 
with luterals and venter yellow. Both wings pale grey with 
a central oblique olive-green stripe. In the primaries the 
stripe is straight and above it is a wedge-shaped blaek costal 
snot, and nearer the apex is another similarly placed ami 
shaped spot, but smaller ; up to the first spot the costa is 
finely yellow. In the secondaries the green stripe is waved 
and is edged externally by a very definite black stripe 
about the same width as the green one. 

Expanse, 42, ? 50 mm. 

Hab. Ekeikei, Mount Kebea, British New Guinea, 4000 
and 6000 feet respectively ; March and April (A. E. Pratt). 

Types in my collection, from Ekeikei, ? from Mount 
Kebea. 

Ectropis cess aria, ab. ochreocosla , ab. nov. 

Head and collar umber-brown, prothorax ochrcous 
grey, rest of thorax and abdomen brown. Primaries burnt- 
brown with the costa very broadly ochreous grey, almost up 
to the apex ; a trace of a median line and of a spotted post- 
median one, a subtenninal row of creamy dots terminating 
at the apex in a fine short curved dash. Secondaries burnt- 
brown with a submedian dark line and a dark spot at the 
end of the cell, beyond which is a broadish, indefinite, darkly 
irrorated, creamy band ; a trace of a dotted creamy line in 
the subtcrminal area terminating in a creamy anal dash. 

Expanse 52 mm. 

Hab . Mount Kebea, British New Guinea, 6000 feet; 
March and April (A. E. Pratt). 

Type in my collection. 

Paradromalia ambigua , ab. intermedia, ab. nov. 

Head, thorax, abdomen, and both wings dull brown 
finely irrorated all over, with a marginal creamy patch 
just above the tornus and another on the inner marginal 
side of it on the primaries, whilst in the secondaries there is 
a faint trace of a creamy postmedian line, more pronounced 
on the inner margin than elsewhere. 

Expanse 40 mm. 

Hab. Ekeikei, Biitish New Guinea, 1500 feet; March and 
April (A. E. Pratt). 

Type in my collection. 

Mr. Prout "tells me that this form is intermediate between 
albimaculata , Wanen, and unt/ormis , Warren. 
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Myrioblephara dtnawana , sp. n. 

? . Both wings white with numerous darker lines and 
markings. Primaries with submedian, median, and post- 
median dark lines, the area between the two former and tiear 
them being finely irroratcd with grey ; the postmedian line 
is irregular, angled and curved, and broadly blackish for its 
costal portion, where it is deeply angled outwards ; in this 
area also the wing is closely irrorated up to the apex and 
slightly so near the tornus. The secondaries have median, 
postmedian, and subterminal lines, the latter indistinct, the 
two former with irrorationa on their external edges; there 
are also small irrorated patches iu the apical and tonial 
areas. 

Expanse 25 mm. 

Hah . Dinavva, British New Guinea, 4000 feet ; September 
(yl. E. Pratt). 

Type in tny collection. 

This species is near sultrita , Warren. 

Myrioblephara dinaioa 9 ah. mediobscura , ab. nov. 

<£. Similar to the type-form, but with the whole of the 
median area entirely filled in with dark brown, extending 
along the fold to the postmedian line. 

Expanse 24 mm. 

Hah . Dinawa, 4000 feet; September (yl. E. Pratt). 

Type in my collection. 

Myrioblephara paralucidata , sp. n. 

? . Head, thorax, and abdomen densely irrorated with 
brown. Both wings whitish, irrorated with brown. Pii- 
marics with a broad subbasal brown band from costa to inner 
margin; a trace of a median irregular line, postmedian 
angled and waved line definite, beyond which the area is 
almost solid brown so dense are the irrorations up to the 
finely crenulated white subterminal line, beyond which tho 
wing is closely irrorated with brown, except a cential ter¬ 
minal spot which is white. The basal and median areas are 
less irrorated w ith brown. Secondaries with two median and 
postmedian lines, the two median are faint and broadish, the 
postmedian is fairly distinct with a broad external edging of 
pale brownish irrorations, the terminal area is broadly pale 
greyish brown. 

Expanse 26 mm. 
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Ilab . Dinawa, British New Guinea, 4000 feet; September 
(4000 feet). 

Type in my collection. 

1 am greatly indebted to my friend Mr. Louis B. Prout 
for identifying my New Guinea Geometridae and for his 
opinion on the preceding species, and it gives me pleasure to 
dedicate one or two to him. 

Noctuid®. 

Sericia obalauce y sp. n. 

<£. Head and thorax umber-brown with darker bars, 
abdomen umber-brown with mauve irridescencc. Primaries 
brown with basal and subbasal dark broadish interrupted 
lunulated bands ; antemedian line double, somewhat crenulate, 
a small dark spot in the cell followed by the double median 
line, which is moderately straight though slightly oblique to 
vein 2, below which a deep indentation occurs towards the 
termen, the usual large occllated spots occur in the radial 
area ; the postmedian indefinite band is edged finely with 
paler brownish, and is followed by a broad band of iridescent 
brown, odged outwauily by a subterminal crenulated line. 
Secondaries with the median line sharply serrate, beyond 
which the hands follow exactly those of the primaries. 

Expanse 88 mm. 

Hub, Obalau Island, Fiji; Juno. 

Type in my collection—a series. 

Next to S. simplex. 


Pterothysanid®. 

Hibrildes albopunctuta , sp. n. 

cf . Caput and frons yellow, antennas black ; thorax black, 
with whitish patagia and a yellowish-white dash on each 
side o£ the black central line; collar yellowish with a dark 
central dividing dash ; abdomen sooty grey with yellowish 
segmental subdoraal spots. Primaries sooty black, with the 
radial area whitish from the costa to vein 2 ; apex and 
teimon sooty black. Secondaries white with broad sooty- 
black terminal areas, in which is a row of six white marginal 
spots ; cell closed by a blackish dash. 

Expanse 58 mm. 

Hao. Fort Jamieson, N.E. Tlhodesia. 

This may be a white local race of H. ansorgei. 
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Striphnopterygid®. 

StyhoJepis <lurivillii , sp. n. 

Head and thorax cream-colour, abdomen yellowish. Pri¬ 
maries greyish white, with a broad stripe of black scales 
filling the cell and beyond it; an oblique curved stripe o£ 
similar scales in the postmedian aica and a trace of a sub¬ 
terminal one much interrupted. Secondaries greyish white, 
with a slight patch of thin grey scales in the cellular area 
and a trace of a scaled greyish postmedial stripe. 

Expanse 58 nun. 

Hah . Fort Jamieson, N.E. Rhodesia. 

Type in my collection. . 


Arbelid®. 

Lebedodes nigericc y sp. n. 

Head, thorax, and abdomen velvety dark greyish brown. 
Primaries sooty brown with the usual reticulations, the most 
prominent of which are a median, waved, irregular, erect line ; 
a postmedian oblique line excurvecl to vein 2, below which 
it is erect ; a subterminal waved line. Secondaries greyish. 

Expanse 51 nun. 

Hal. Agbaja, N. Nigeria; August and September ( Gator ). 

Type in my collection. 

Next to L. durbanica , Hrapsn. 

Lasiocampid®. 

Oastropacha bicrenulata } sp. n. 

<J. Head, thorax, abdomen, and both wings dust-colour. 
Primaries with an irregular, inteirupted, subbasal line and a 
stiongly crenulated, fine, dark postmedian line projected out- 
waids at veins 6 and 7. Secondaries rather darker than 

I nimaries, with a crenulated postmedian line. Both wings 
lave a dark dot near the end of the cell. 

Expanse 72 nun. 

Hub. Fmt Jamieson, N.E, Rhodesia; June. 

Type in my collection. 

Next to undulifera , Wlk. 

Pachypasa jamiesoni , sp. n. 

. Head and thorax dark rusty brown, antennae paler ; 
abdomen also paler rusty brown. Primalios dark rusty 
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brown, with the neuration paler in the basal and median areas ; 
a very broad tawny postmedian band evenly curved from 
just before the apex to the middle of the inner margin, 
edged with a double, serrated, fine, dark line on each side, and 
on the outer edge this line is preceded by a broaduh, serrated, 
dark line; beyond the band is a narrow stripe of pale fawn- 
colour, following the same curved contour and followed by 
the terminal area, which is tawny for the apical half and ashy 
for the tornal half. Secondaries tawny rust-colour, darker 
outwardly and with a trace of a pale oblique median stripe. 
Expanse 53 mm. 

Hab . Fort Jamieson, N.E. Rhodesia ; June. 

Type in my collection. 

Near fulgurate (Aurivillius). 

Limacodid®. 

Nauosana, gen. nov. 

c?. Palpi porrcct, hairy, end-segment minute, depressed; 
antennae shortly ciliate ; legs heavily scaled, mid and hind 
legs spurred. Wings short and broad, primaries with costa 
straightish, termen evenly curved, inner margin with a scaled 
lobe near the base; secondaries with the termen somewhat 
truncate. Neuration : primaries with vein 2 from two-fifths 
before the lower angle of the cell, 3 from well before the 
angle, 4 from the angle ; all the veins highly concave, 5 fiom 
just above the angle and convex, G from the middle of the 
discoeellulars; 8, 9, and 10 stalked on a longish stalk from 
the upper angle ; 11 from the cell, shortish. Secondaries with 
vein 2 from beyond the centre, 3 from before the lower angle, 
4 from the angle, 5 from above the angle, 6 and 7 stalked on 
a long stalk. 

Type, flarosana agbaja , B-B. 


Nurosana agbaja, sp. n. 

Head, thorax, abdomen, and primaries pale ochreous 
grey, the latter with a single small spot at the end of the cell; 
secondaries pale straw-colour. 

Expanse 21 mm. 

Hab. Agbaja, N. Nigeria; August and September (Cator). 
Type in my collection. 

This genus is near Trachyptena } B-B. 
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Oidemaskems, gen* nov. 

Palpi upturned, end-segment minute ; antennae pectinate 
for the central area; legs lougish, front pair with the coxae 
and femora much swollen, mid-pair with the femora and 
tibiaa swollen. Wings short and broad ; primaries with fhe 
costa slightly curved near the base then straightish, apex 
subacute, termen arched, inner margin well excurved. 
Neuration : primaries with vein 2 from a third before the 
lower angle of the cell, 3 from well before the angle, 4 from 
the angle, 5 from well above the angle, 6 from just above 
the middle of the discocellulars, 7 from immediately below 
the upper angle ; 8, 9, 10 stalked, 8 and 9 from near the 
apex, 10 from the upper angle with 8, 11 from the cell. 
Secondaries with 4 from t.he lower angle, 6 and 7 stalked on 
a very long stalk. 

Type, Oidemadcelis eurota 9 B-B. 


OidemasktUs eurota , sp. n. 

cj. Head, thorax, abdomen, and primaries dirty rust-colour, 
with a somewhat darker indefinite cloud in the median area. 
Secondaries subhyaline, pinkish grey. 

Expanse 20 nun. 

Ilab. Fort Jamieson, N.E. Rhodesia ; September. 

Type in my collection. 

This genus would appear to be near Orthucraapeda , 
Ilmpsn. 


Scirrhoma. 

Ilead small, smoothly haired ; palpi porrect, hairy, third 
segment but little shorter than second ; antenna) long, serrate* 
finer in ? than in . Legs long, hairy, mid-pair with 
minute spur. Primaries long, of but moderate width ; costa 
slightly arched, with subacute apex ; costa receding, slightly 
rounded. Secondaries longish ; cost a slightly excised, apex 
subacute ; teuneu with a slight angle about vein 3, this in 
specimens with a perfect fringe has the appeal since of being 
only rounded. Neuration : primaries, vein 2 from a third 
befoie the lower angle of the cell, 3 midway between 2 and 
the angle, 4 from the lower angle, 5 fiom a little above 
the angle, 6 from the middle of the discocellulars; 7 and 8 
from the upper angle of the cell, stalked near the apex ; 
9 absent ; 10 and 11 from the cell, long; 12 long, reaching 
well beyond the end of the cell, which (the cell) is very long, 
Ann. (& Mag. N. Hist. Ser. 8. Vol. xvi. 15 
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extending decidedly over half the length of the wing. 
Secondaries with vein 2 from two-fifths before the lower 
angle of the cell, 3 fiom well before the angle, 4 from 
the angle, 5 from a little above the angle, 6 and 7 stalked 
from well beyond the upper angle, 8 long. Frenulum of 
the (J ending in a clubbed apex, ? with each of the separate 
hairs slightly clubbed or spatulate, so that when closed to¬ 
gether they also form a club. 

Type, Scirrhoma ethiopica , D-B. 

Scirrhoma ethiopica , sp. n. 

cJ ¥ . Primaries uniform dull brown. Secondaries pale 
orange-yellow with the outer margin broadly black tapering 
narrowly to the anal angle. Thorax and head similar in 
colour to the primaries ; abdomen as the secondaries. The 
female is uniformly paler than the male. 

Expanse, 3K, $ 42 to 46 mm. 

Hub. Foit Jamieson, N.E. Rhodesia ; December 1906. 

Types in my collection : one 3 and three females. 

In this species the separate hairs of the frenulum aic 
slightly thickened at the extremity, forming a slight club 
when lying together. 

Scurhoma callima , sp. n. 

¥ . Head bright chestnut-red, palpi black with a basal 
bar of chestnut-red below ; antennas black with a restricted 
basal area of chestnut-red ; pectus and legs orange-red; 
thorax blight chestnut-red, with a lateral creamy dash on each 
side ; abdomen chestnul-red, with paler segmental divisions. 
Primalies satiny buff, the gloss is of a beautiful but almost 
indescribable tone of colour ; a very oblique blight chestnut 
stripe runs from the apex to the inner margin on the basal 
side of the centre, fringes chestnut-red. Secondaiies clear 
orange-yellow, with a slight sheen. 

Expanse, 42-47, ¥ 58 mm. 

Hub. Lagos; ¥ Gold Coa^t. 

Types: in the Oxfoid Museum from Lagos {Dr. Lam - 

born ), ? in the British Mu so urn from the Gold Coast. 

The frenulum of the ¥ has spatulate extremities to the 
hairs and forms a largish club. 

Scirrhoma lamborni , sp. n. 

¥ . Head and thorax oran^e-red ; palpi orange-yellow, end- 
segment black below ; autenme black ; abdomen orange. 
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Both wings orange-yellow, the secondaries not so bright as 
the primaries, both having a. broad outer margin of neutral- 
grey, tapering somewhat narrower at the tornus. 

Expanse 50 mm. 

Hab . Lagos, West Africa ; December 8th. 

Type in the Oxford Museum. 


XXVI .—On Elporia, a new Genus of Blepharocerid Flies 
from South Africa . By F. W. Edwards, B.A., F.E.S. 

(Published by permission of tho Trustees of the British Museum.) 

In tho 6 Annals and Magazine of Natural History 3 for June 
11)12, l described under the name Kellogg ina barnardi the 
only species of Blepharoceridse which has yet been recotded 
for the Ethiopian region. At tlie time of writing, the insect 
appeared to me to possess all the main characters of the 
genus Kelloggina , but, as will now be shown, the South 
African species must be excluded from that genus on account 
of an important difference in the structure of the eyes. 

I was led to make a more careful examination of K. bar¬ 
nardi, on account of a suggestion made by Prof. M. Bezzi, 
in bis paper “ Blefaroceridi Italian ! 33 (1313), that the larva) 
described as K . barnardi did not belong to tho same species 
as the adults, as these larva) appealed to him to be related to 
Blepharocera*. The specimens on which the original 
description of K. barnardi was founded, being for the most 
part newly hatched, were somewhat shrivelled, and, under 
a dissecting-mieroscope, there was no evidence of any 
division of the eyes into two portions, as in many genera of 
this family. This was only what was to be expected, as the 
wing-venation of the new species was practically identical 
with that of Kelloggina and Faltostoma , the latter of which 
at least undoubtedly has simple eyes. When, however, 
specimens of K ’. barnardi were boiled in potash, it was at 
once evident that the eyes were very distinctly divided into 
upper and lower portions f, although, as there was very little 
difference in the size of the facets of the upper and lower 
portions, it was only wheu the eyes were unshrunken that 

* As has recently been shown by Scott, tins suggestion was un¬ 
founded. 

t Scott has recently stated that the contrary is tho case, but his 
observation was made on a badly-mounted specimen. 

13 * 
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their real structure was discernible. Subsequently I received 
larvae and pupae of a second species of South African 
Blopharoceridtf, and when, acting on a suggestion made to 
me by Mr. If. Scott, I dissected out imagos from the pupa* 
of this form and of K. barnardi , I found that here again the 
eyes were of the same type, though there were extremely 
interesting differences between the two forms which will be 
desciibed below. Tt thus appears that these South African 
species foim to some extent a connecting-link between the 
South American Kelloggina and the European Apistomyia, 
losemblmg the former in wing-venation and the latter in 
the structure of the eyes. Dr. A. Lutz itifoims me that he 
has recently obtained both sexes of a species of tiuo Kellog - 
gina in Brazil, and that in both males and females the e^es 
are simple. As the condition of the eyes is (doubtless 
correctly) legaided as a chaiacter of generic itnpoitance in 
this family ot flies, it becomes necessary to form anew genus 
for K. bamardi and the new species rofened to. I propose 
the term Jilporia *, which may bo defined as follows:— 

Elporia, gen. nov. 

Imago : Eyes dichoptic, haiiy, divided by a lioiizontal 
band into two distinct paits. Antennae 11- or 15-jointcd. 
Mouth-pat ts similar in the two sexes; mandibles absent; 
mnxillje well developed, but without cutting-teeth, as long 
ns the first joint of the palpi ; palpi three- or four-jointed, 
longer than the pioboseis by fully the length of the last 
joint; fit at joint longer than the others. Proboscis as long 
as or longer than the vcitical diameter of the head. Wing- 
venation as in Patiohtoma . Flout and middle tibino without 
spurs, hind tibia* with one large spui. Last tarsal joint 
without any group of spines at the base. Claws usually 
elongate, with several spines on the underside, sometimes 
partly pulvillifoim. 

Ihipa: Integument smooth; respiratory horns each com¬ 
posed of tour flattened lamellae, the two inner much narrower 
and rather shmter than the two outer. 

Larva : Antenna* lather short, two-jointed. Integument 
provided with moie or less distinct slioit spines, the largest 
of which are ananged in a definite way, two occuuing near 
the anterior boidei, four near the posterior bolder, and one 
at each side ot each of the five inteimediate segments. Six 
pairs of hairy lateral precede*. Five pairs of gill-tufts, each 


* I 1 rom i\iru)pii t hope. 
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of which is composed, in the fully-grown larva, of five fila¬ 
ments, which anse practically co-basally. Two pairs of more 
or less spherical anal papillic. Mouth-paits and suckers 
lather closely resembling in structure tnose described by 
F. Miiller, 

Type-species, Kelloggina bnmardi, Edwards (1912). 

The genus differs from Paltostoma , to which in many 
respects it is obviously related, as follows:—the longer male 
palpi, the absence of female mandibles and the shorter pro¬ 
boscis, the divided eyes, and in tho stiucture of the last 
tarsal joint; in the different anangement of the spines of 
the larva, the smaller number of gill-filaments in each tuft/ 
and in the different anal papilla. To Kelloggina it is more 
closely related, the only important difference which can at 
present be pointed out bung in the divided eyes. Other 
differences, however, will probably be found when more 
infoimation is available as to the structure and life-history 
of Kelloggina . 

1. Eiporia barnavdi , Edw. 

As my oiiginal description of the head of K. barnardi was 
incomplete and inaccurate in seveial respects, it is necessary 
to give a redescription. In the first place, it must be stated 



Eiporia bat nardi. 

Fig. 1.—Head of male; diagram showing division of the eyes. 
Fig. 2.—Head of female, to show the same. 


that in the figure of the female fly (Ann. & Mag. Nat. Hist, 
ser. 8, vol.ix. pl.xx. fig. 1,1912), the head depicted is really 
that of the male and ncrt the female, the latter sex having a 
much broader front and larger tenninal joint to the antenna. 
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Tho eyes in both cases are dichoptie, the front, however, 
being fully twice as broad in the female as in the male. 
Pubescence rather short, being only about as long as the 
width of two facets. In the male the eyes are divided by a 
horizontal line (it is too narrow to be called a band) into an 
upper and a lower portion ; the upper is nearly two-thirds 
the size of the lower and its facets are very slightly larger. 
In the female also the eyes are divided, but in this sex the 
upper portion is very much smaller than tho lower, and its 
facets are very markedly smaller. The antennas are 15- 
jointed in both sexes (my previous statement that the female 
antennas were only 14-jomted was incorrect) ; in the inale 
the joints of the flagellum ave all very much of the same size 
and nearly globular; the female antenme are similar, except 
that the terminal joint is distinctly enlarged and moro oval. 
The palpi are four-jointed, but the division between tho last 
two joints is not well marked, so that in some mounted 


1'ia. * 



Fig. 4. 

__. __ ^ 

L'lpvria barnunlL 

Fig.Liibrum. 

Fig. 4.—Hypophftiynx. 


specimens they appear to be only three-jointed. The first 
joint is the longest, being slightly longer than the second and 
third taken together ; the second and fourth are each a little 
longer than the third. The second joint has on its internal- 
ventral aspect a circular pit, the floor of which is occupied by 
a sense-oigan, the structure of which is difficult to make out. 
Under a low magnification this pit appears as a dark patch. 
A very similar structure lias been described by Scott in the 
second joint of the palpi of P(ilto$toma y while organs differing 
to some extent from these, although evidently homologous, 
occur in the Simuliitke, Mycctophilidse, and lihyphidao*. 
The labium has precisely the same structure in the two 
sexes ; there are scattered stiff-pointed hairs all over it, and, 

* These organs were firht describe] bv Wesclig (Biol. Bull. vol. xxiii. 
191 2, p. 267). 
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Elporia barnardi. 

Fig. 5.—Maxillae and labiunn 

Fig. 0,—Tip of labeilum, more highly magnified. 

Fig. 7.—Genitalia of male, dorsal view. 

Fig. 8.—Anal armature of larva. 

Fig. 9,—Spiracle of larva. # 
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in addition, at the tip of the lubella there are two or three 
very abort, blunt “ spines,” closely resembling the u taste- 
hairs ” which have been described by Weschd and others iti 
a variety of insects. The labella themselves have a beautiful 
“ honey-combed ” structure. 

The outer lamella? of the pupal respiratory horns are 
somewhat triangular, about half as long again as the 
breadth of the base, and bluntly pointed. The inner lamella? 
are a little shorter, rounded at the tip, but not at all tapering, 
and only about one-third as wide as the base of the outer 
lamellae. 

The larvae have small spines on their dorsal surface, 
arranged on the same plan as in E, capensts , though they 
arc much less conspicuous ; there are no spines on the lateral 
processes. As noticed by Scott in Paltostoma , the number of 
filaments in the branchial tufts increases with the age of the 
larva; the small larva? have three in each tuft, the fully- 
grown specimens have five. The form of these tufts is the 
same as in E. cjpemis. I have seen no first-stage larva?, and 
cannot theiefoie say whether these have less than three gill- 
tilaments. The extreme tips of the hairy lateral processes 
aie bifid on the underside, a character which is also to be 
noticed in E. capensis , though apparently it does not occur 
in Paltostoma . 

The spiiacles are present in the same positions as in 
Paltostoma ; they appear simply as chitinous rings. The 
anal papillae are subcqual in size ; hidden by them, but 
plainly visible in a mounted specimen, is the anal armature. 

Mr. K. II. Barnard has kindly supplied me with some 
notes on the seasonal occurrence of E. burnardi in Platteklip 
(Jorge. 11 is records are us follows :— 

“3. ix. 1911. Full-grown larvae. 

“3. x. 1911. Pupa?, imugos. 

“2. i. 1912. 1 full-grown larva, pupa?, 1 imago. 

“ 5. viii. 1912. Various-sized larva? from 2 mm. to full- 
grown; pupa?. 

4,4 10. li. 1910. No larva? or pupa?. 

“22. yi. 1913. Larva? 2-3 mm. 

“ 2. viii. 1913. Laiviv 2-1 nun. A few pupa?. 

1 here would seem to bo three broods a year at least, but 
with so many gaps one cannot state positively.” 

Mr. Barnard bus also found E. barnardi il in the suburbs 

^ a P e , rown, at a level above the sea of not more tlum 
200 ft., in a swiftly-running stream from the mountain, but 
not many sense a precipitous mountain-stream; the larva? 
and pupae are attached to boulders.” 
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2. El porta capensis, sp. n. 

Early In 1914 I received larvae and pupa) of a Ulepharo- 
cerid taken near Stellenbosch, Cape Province, U. S. Afr., at 
an altitude of about 500 feet. These were obviously distinct 
from E, barnardi , but, as no adults were received with them, 
they were put on one side as temporarily indeterminable. 
Recently, however, I have dissected out two examples of 
each sex from these pupae, and these specimens are in such 
an advanced stage of development that it is possible to give 
a fairly complete description of their structural characters, 
though, of course, nothing can he said concerning coloiation. 
This, however, is an omission of small importance, and, as 
the species shows several interesting and rather remarkable 
differences from E. barnardi , it seems desirable to take this 
opportunity of describing it. 

Imago : front of the same width in the two sexes , narrower 
than that of the female, but broader than that of the male of 
E, barnardi . Eyes in both spates divided into two portions, 
of which the upper is a little larger than it U in the female of 
E. barnardi ; in both sexes the facets in this upper portion are 
slightly smaller than they are in the lower. Pubescence of 
eyes lunger than in E. barnardi, about as long as the width 
of three facets. Antennas fouiteen-jointed in both sexes, the 
second sea pal and tho tirst two or three flagellar joints about 
half as long again as broad, the that-named being considerably 
enlarged apically ; the remaining joints more or less globular; 
there is uo maiked sexual difference in the size of the 
terminal joint, though, if anything, it is a little longer in the 
male than in the female. Proboscis only about as long as 
the vertical diameter of the head. Labrum of quite a different 
shape to that of E, barnardi , with no hairs at its tip ; the 
hypopharynx, on the other hand, has a slightly hairy tip like 
that of the labrum of E . barnardi . Falpi three-jointed, 

longer than the proboscis by the length of their last joint; 
•first joint as long as the last two combined ; last two equal 
in length ; second joint with a circular pit as in E . barnardi . 
Labium rather stouter than iu E. barnardi , the labella without 
any li taste-hairs ” at the tip, and without a distinct honey¬ 
combed structure. 

The genitalia, as in E. barnardi, and as Dr. Lutz informs 
me is the case iu Ketloggina , are not very dissimilar at first 
sight in the male and female. Their structure is shown in 
the figures (figs. 13 & 14)• The female has three receptaeula 
8eminis . 

The hind tibiae, as in E. barnardi, have a single spur at 
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Fig. 10.—Head, male or female, showing division of eyes. 
Fig. 11.— Labrum. 

Fig. 12.—Jlypopharjnx, nmxillw, and labium. 

Fig. 13.—Genitalia of male. 
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Fig. 18 . 
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TA)m ia lapen'in. 

Fig. 18.—Onoof the lateral processes of the lann, more enlarged ; 
dorsal view. 

Fig. 19.—The same, \entral view, to show form and position of 
gill-tuft. 1 

Fig. 20.—Tip of antenna of larva. 

Fig. 21.—Anal armature of larva. 

Fig. 22.—Spiracle of larva. 
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the tip. The proportions of the tarsal joints are much the 
same as in E, barnardt\ except that the first and fifth joints 
are relatively a little longer; the first joint is as long as the 
next three taken together; the second, third, and fourth 
gradually decrease in length, while the fifth is as long as the 
third and fouitli combined. The male claws are swollen 
towards the base, with a thin curved tip; the basal portion 
is densely hairy, almost pulvilliform, but there are no spines 
on the underside. The female claws, on the other hand, 
rather closely resemble the male claw* of E. barnardi in 
shape and in possessing several sharp spines on the underside. 
The male claws are very interesting, as exhibiting some 
approach to the abnormal pulvilliform claws of the male 
Jlapalothrh' luyubris. 

The wing-vemtion is apparently the same as in E . barnardi , 
although it is very difficult to make out in detail, owing to the 
crumpled condition of the wings. 

Pupa of a somewhat different shape from that of E. bar¬ 
nardi ; the portion in front of the respiratory horns descends 
less steeply (at an angle of about 45° instead of about (50°). 
The respiratory horns closely resemble those of E. barnardi. 

Larva in all essential features resembling that of E. bar - 
nardi, but much more spiny, the largest and most conspicuous 
spines occurring on the lateral “ pseudopodia.’’ As in flic 
case of E. barnardi , the young larva} have three, the full- 
grown ones five, gill-filaments in each tuft. There is a small, 
slightly spiny, lateral projection on the anal segment, which 
in AT. barnardi is hardly present, being represented by the 
meiest knob ; fiom this projection or knob aiise in both 
species two long hairs, springing from a common base; these 
hairs are lather longer and more conspicuous in E. barnardi 
than in the new species. The spiracles are present, as in 
E. barnardi , and have a more complicated structure. The 
two pairs of anal papillae are very unequal in size and the 
anal armature differs from that of E. barnardi . The tip of 
the antenna} bears two small appendages, one of which is 
two-jointed. 


Summary and Conclusions. 

1. It has been found necessary to found a new genus, 
Elporia , for Kellogyina barnardi on account of the divided 
eyes. This genus differs from most Blepharoceridas in that 
the females, like the males, have no mandibles. 

2. A new species of this genus is described, differing 
markedly from E. barnardi in all its stages. 
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3, The larva of the new species, even more than that of 
E. barnardi , resembles that of Pultostoma. Botli species, 
however, differ from Paltostoma in the form of the branchial 
tufts, which seems to strengthen the view that these organs 
are valuable for purposes of classification. 

4. The arrangement of the larval spines appears to be a 
matter of considerable constancy, and, therefore, systematic 
importance. 


XXVII.— The Xylophilid® of Ceylon. 

By G. 0. Champion, F.Z.S. 

Mr. G. E. Bryant having kindly lent me his series of the 
Coleopterous family Xylophilid® from Ceylon, named by Pic 
in 1912, the opportunity is taken of describing some additional 
species from the same island, mainly obtaiued by Mr. G. 
Lewis in 1881-1882. The types of the new forms, including 
the two detected in Mr. Bryant’s collection, are all contained 
in the British Museum. Twenty-one Xylophilids are now 
known fiom the Island, four only of them having been iden¬ 
tified from other Indian localities. Kandy, it may be noted, 
is at a much lower level (154(5-1727 ft.) than the places 
where Mr. Lewis’s insects were obtained. 

IIylobjenus, Pic. 

JIylobccnu8 fasciatus. 

Ihjlobivnm fasciatus, Pic, Ann. Soc. Ent. Fr. 1912, p. 272. 

Uab. Ceylon, dalle [type] ; Tenasserim, Tavoy. 

The type of this species was captured by Mr. Bryant at 
Ualle on July 1st, 1908. There is another example of it in 
the British Museum, found by Doherty, at Tavoy, this latter 
having the intermediate and posterior femora and tibi® almost 
black, but diffeiing in no other lespect fioru the somewhat 
immature type, which lias the intermediate legs (the knees 
excepted) testaceous. Both appear to be females. Tne 
completely connate iiist two vential segments is an additional 
character for the genus Hylobcmus . 

Eux\lophilus, gen. nov. 

Antennao with joints 5-10 flattened, dilated, and serrate, 
3 narrow, cylindrical, longer than 2 or 4 ; eyes feebly enmr- 
ginate; prothomx longer than broad, subovate ; elytia very 
elongate ; the other characters as in Xylopliilus, Latr. 

Type, E. principalis . 
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The single species from which the above characters are 
taken is so different from all the Xylophilids known to me 
that it seems necessary to treat it as a separate generic type. 
E. principals might even be mistaken for a small Lagriid. 

Euxylophilus principalis , sp. it. 

Very elongate, nanow, shining ; nigro-piceous, the elytra 
with an elongate streak running down from the shoulder, a 
minute spot between it and the suture, and two small, oblong, 
confluent ^pots on the disc before the apex, the palpi at the 
base, the anterior legs (the slightly daikor tarsi excepted), the 
intermediate legs with the femoia at the base and the knees 
and tarsi, and the apices of the posterior tarsi, testaceous; 
the antenna) black, with the apical joint yellow; clothed with 
an extremely fine, adpressed pubescence, giving a pruinose 
appearance to the surface ; dense!}*, finely punct.ite, the 
punctuation becoming a little more diffuse on the elytia. 
Head convex, much wider than the prothorax, consideiably 
developed behind the eyes, the latter large and so painted bv 
the width of one of them ; antenna) moderately long, joint .*1 
twice as long as 2, narrow, 4 a little shoiter and wider, sub- 
tiianguhir, 5-10 not or very little longer than broad, ] 1 ovate, 
longer than 10, obliquely acuminate. Prothoiax nanow, 
longer than bioad, rounded at the sides, and leebly con¬ 
stricted btfoie the base, the disc with a transverse depression 
behind. Elytia very elongate, mu lowed antei icily and 
at the base not niuih wider than the head, tho post-basal 
depiession deep, tiansveise. Legs long, the anteiior and 
intermediate pairs slender, the posteiior pair much stouter, 
the latter with tnodeiafely incrassate simple femoia and 
flattened rather broad tibia?; tarsi with their antepenultimate 
joint somewhat bioadly lobed, the posteiior pair as long as 
the tibiflp. 

Length 3£ mm. (<£?). 

llab. C icy LON, Dikoya, between 3800 and 4200 ft. (fr. 
Lewis), 

One specimen, in beautifully fresh condition, captured on 
Dec. 20th, 1881. 


Xylofiiilus, Latr. 

Xylophilus palJuhtarsis . 

JJi/lopkihtt pal I id it arms, Pic, Ann. Soc. Knt. Fr. 1912, pp. 274, 279. 

<?. Head with a transverse aicuate excavation at the base 
above, limited on each side behind by a tuberculiform promi¬ 
nence, and beating a small dense cluster of flavous pubescence 
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in tlie middle; anterior tibia 1 rmioronate at the inner apical 
angle; intermediate femora armed with a broad triangular 
tooth at the apex beneath. 

Ilab. Ceylon, Kandy. 

Mr. Bryant’s collection contains four males and one female 
of this species. It may be known by the broadly rufescent 
f-ides of the elytra, the very long antenna) and legs, the flavo- 
testaceous tarsi, and the extraordinary form o£ the head in 
the (?. The antennae have joint 3 a little longer than 2 
and much shorter than 4, 4-10 being subequal in length. 
The S cephalic at mature was overlooked by Pic. A', plant - 
pennis, Motscli,, if it has been rightly identified by me, is a 
very different insect. 

Xylophilu8 dentatifemur* 

Hylophilus dentatifemury He, Ann. Soc. Ent. Fr. 1912, pp. 272, 279. 

c?. Anterior tibies armed with a sharp triangular tooth at 
the middle within and also feebly mucronato at the inner 
apical angle ; intermediate femora narrowly lamellate at the 
apex beneath and armed with a slender sharp tooth before 
the tip ; [posterior legs wanting]. 

Hub. Ceylon, Kandy. 

The unique example described is incorrectly statod to have 
the anterior (instead of the posterior] legs missing : the cha¬ 
racters given for the other legs are therefore misapplied by 
the author. The antennae are long and comparatively stout, 
and have tho joints 3-d0 subequal in length, 2 being much 
shelter. 

Xylophilus plant pen nis. 

Euglenusplanipennis y Mot sch. Bull. Mosc. 1803, i. p. 618. 

Elongate, shining; piceous or fuscous, the palpi, the base 
and tip of the antennae, the tarsi, the intermediate tibiae at 
the apex, and sometimes the anteiior femora and tibias also, 
testaceous or flavo-testaceous, the humeri usually with a 
reddish spot ; clothed with an extremely tine, adpressed, 
greyish pubescence, giving a dull leaden appearance to the 
surface ; the head and prothorax densely, finely, the elytra a 
little more diffusely, punctate. Head a little broader than 
the prothorax, transverse, rather convex, obliquely narrowed 
behind the eyes, the latter large and separated by about the 
width of one of them ; antenna) slender, moderately long in 
cf, shorter in ?, joint 2 short, oblique, 3-6 subequal in 
length, each about twice as long as 2 in <£, 7-10 gradually 
decieasing in length, 4-10 feebly subsermte, 11 ovate and 

Ann* & Mag . N, Hist . Scr. 8. VoL xvi. 16 
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obliquely acuminate. Prothorax subquadratc, obliquely 
narrowed anteriorly and slightly constricted at about the 
middle, the disc with an arcuate depression before the base 
and a shallow transverse groove in front of it. Elytra long, 
nearly twice as wide as the prothorax, subparallel in their 
basal halt, flattened, the disc with a large, deep, oblique im¬ 
pression below the base. Legs long, slender, the posterior 
femora moderately thickened. 

. Anterior tibias slightly hollowed towards the apex 
within, and also perceptibly curved; anterior tarsi dilated, 
the basal joint much thickened ; posterior femora with a 
narrow, pallid, pad along their lower face, bearing a dense 
fringe of short flavo-testaceous hairs. 

Length 25-3 mm. (? ). 

Hab. Ceylon (ex Mus . Murray; (?. Lsum?), Nuwara Elia. 

Two males and several females, the sexes identified by 
Mr. Lewis, whose specimens were captured in Dec. 1881 or 
Feb. 1882. There can be little doubt that the insect before 
me is the impelfectly described X. (Kuylenus) planipennts 
from Nuvvara Elia [Mura Elba]. 

Xylophilus tcstaceipennis. 

Euylcnm testaceipenni >, Motsch. Bull. Moac. 1863, i. p, 518 (nec Pic, 

i«12). 

cJ. Moderately elongate, shining; nigro-piccous, the an¬ 
tenna?, palpi, tarsi, anterior femora and tibiae, and the other 
femora and tibia? at the base and apex, testaceous, the elytra 
testaceous, with the suture at the base and apex and the outer 
margin narrowly infuscate ; clothed with lather long, pallid, 
shaggy pubescence. Head transverse, much broader than 
the prothorax, narrowly extended on each side behind the 
very large eyes, which are sepai ated by about half their 
width, closely punctate; antenna* moderately long, not very 
stout, joints 3-10 subequal in length, subcylindrical, 2 much 
shorter than 3, 11 stout, as long as 9 and 10 united, obliquely 
acuminate. Prothorax subquadrate, narrowed in front, 
densely punctate, without depression. Elytra moderately 
long, much wider than the head, subparallel to about the 
middle, more coarsely and more diffusely punctured than the 
prothorax, the disc with a long, deep, oblique depression 
below the base. Legs long; anterior tibia? slender, abruptly 
bent inwards towaids the apex (much as in X, eribricol/isss. 
mucronatus , Pic), and feebly mueronate at the inner apical 
angle; intermediate tibia? moderately, and the posterior tibiae 
strongly, clavate, the latter simple ; tarsi rather slender. 

Length 2J, breadth 1 mm. 
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Hah. Ceylon, Dikoya, between 3800 and 4200 ft. ( G. 
Lewis), Nuwara Elia. 

One male, taken on Jan. 12th, 1882. This insect agrees 
very nearly with the description of A" ( Euylenus) tcslacei- 
pennis , Motsohulsky, from Nuwara Elia [Nura Ellia] ; but 
it is not the species identified as such by .Pic, which has 
the anterior tibia* infuseate and feebly sinuate within, &e. 
The length is given as £ (which may be due to the head 
being doilexod iti the type) and the breadth § liu. 

Xylophilus crassipes, sp, n. 

Hylophilm Uttactipemm, Motscli., var., l’ic, Ann. Soc. Ent. Fr. 1912, 

p. 280. 

. Moderately elongate, shining ; black, the palpi and 
tarsi, the femora at the base, the intermediate and posterior 
tibiae at the base and apex, and the basal margin of the pro¬ 
thorax testaceous or rufo-testaceous, the olytra testaceous, 
with the sides rather broadly infuseate, the antennae obscure 
testaceous, becoming paler towards the tip, the anterior tibiae 
also infuseate; clothed with rather long cinereous hairs. 
Head very broad, transverse, finely punctate, narrowly ex¬ 
tended on each side behind the eyes, the latter very large, 
coarsely facetted, and separated by about half their width ; 
antennee stout, moderately long, joints 3-10 subeylindrical, 
about as long as broad, 2 slightly shorter than 3, 11 ovate, 
obliquely acuminate. Prothorax rather narrow, convex, 
rounded-subquadiate, densely punctate, without depression. 
Elytra moderately long, a little wider than the head, sub- 
paiallel in their basal half, closely, coarsely punctate, the disc 
with a long, deep, oblique depression below the base. Legs 
stout; anterior and intermediate femora moderately, the 
posterior pair strongly, elavate ; anterior tibiae somewhat 
rounded externally, slightly sinuate within, and feebly 
mucronate at the apex ; posterior tibiae rather broad, flat¬ 
tened ; basal joint oi intermediate and posterior tarsi stout. 

Length 2, breadth f nun. 

Hah. Ceylon, Kandy. 

One male, found by Mr. Bryant in June 1908. Very like 
the insect from Dikoya here identified as X. testaceipe an is, $, 
but with the antennae, the anterior femora and tibiae, and 
elytra darker, the antennas shorter and with much less elon¬ 
gate apical joint, the anterior tibiae feebly sinuate within 
(instead of being abruptly bent), the elytra narrower, the legs 
stouter, and the tarsi snorter. 

Xylophilus taprohanus, sp. n. 

Moderately elongate, rather broad, shining ; fuseo-piceous, 
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the elytra with a large, faint, indeterminate, humoral patch 
extending downwaids along the sides, and an almost obsolete 
patch on the disc before the apex, the base and extreme tip of 
the antenna*, palpi, taisi, anterior femora, and the base of the 
posteiior tibia?, testaceous or reddish; clothed with an extremely 
tine, adpressed, biownish-grey pubescence. Head convex, 
giaduully nairowed behind the rather small eyes, densely, 
finely punctate; antenna? modelately long, slightly widened 
outward* 4 , joint 3 smaller than 2, triangular, 4-10 long, sub- 
equal in length, subserrate, 11 stout, obliquely acuminate. 
Piothorax subquadrate, sinuate at the base, obliquely nar¬ 
rowed in fiont, densely, finely punctate, the disc with shallow 
arcuate depression behind. Elytra moderately long, neaily 
twice as wide as the prothoiax, subpamllel to about the middle, 
closely, somewhat coaisely punctate, tiansveisely depi eased 
below the baso. Legs long, the posterior femora modeiately 
thickened, simple. 

Length 2 mm. (?). 

Hub. (T.ylon, 13ogawantalawa, between 4900 and 5200 ft. 
(Cr. Lewis). 

One specimen, found March 8th, 1882. Less elongate 
than X. planipennis^ the anfennse with joint 3 very small, 
4-10 long, bubequul, and 11 thickened, the elytra much 
shelter, more coarsely punctate, and transvoisely depi eased 
below the base. Linger, nioie robust, and with much 
longer limbs than X subcrassieoniia, Pic, fiom Kandy, which 
also has a minute third antennal joint. X. rufipea, Molseh., 
fiom Kuwaiti Elia, may be an allied form (?); it is deseiibed 
as nigio-fuscous, with the antennas and legs mfo-testacious, 
the elytra fusco-testnccous, the length § lin. The type of 
X . taprobanus is piobably a male, to judge from the length 
of the antenna*, but the anteiior tibia? and posterior femora 
aie simple. 

Xylophilus scoparius, sp. n. 

Elongate, shining; testaceous, the head, the clytral suture 
veiy nanowly, the under surface, the posterior femora (except 
at the base), and in one specimen the apices of the intei- 
mediate femoia also, black or piceous, the prothorax reddish; 
clothed with lather long, pallid pubescence. Head transverse, 
densely, finely punctate, nairowly extended on each side 
behind the vety laige eyes; anfenwo short, rather slender, 
slightly widened outwaids, joints 3-10 subequal in length, 
11 stout, obliquely acuminate. Piothorax jounded-sub- 
quadiate, narrower than the head, densely, finely punctate, 
without definite depiession on the disc. Elytra long, sub- 
pn ml lei | flattened, much wider than the head, obliquely 
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depressed below the base, closely, rather coarsely punctate. 
Legs long, slender ; posterior femora clavate ; posterior tibife 
flattened, and becoming gradually wider and curving outwards 
towards the tip, obliquely truncated at the apex externally 
and there furnished with a brush-like cluster of hairs. 

Length 2jV-2i nun. (c??). 

Hah . Ceylon, Dikoya, between 3800 and 4200 ft. (G . 
Lewis). 

Two examples, found in Dec. 1881. They are no doubt 
males, but the anteiior tibire and tarsi are simple, and the 
antenna) comparatively short. The brush of hairs at the outer 
apical angle of the posterior tibiae is a peculiar character. 
The insect cannot be the X . testaceipennis of Motsehulsky. 

Xyloplains cribricollis . 

Hylophilus cribricollis , Pic, Bull. Sue. Ent. Fr., Jan. 1912, p. 48; Ann. 

Sue. Ent. Fr. 1912, p. 280 (April, 1913). 

Hylophilus mucronntus , Pic, Ann. Soc. Fr. 1912, pp. 275, 280. 

. Anterior tibim abruptly bent inwards at about the 
apical third, and strongly mucionate at the inner apical 
angle. 

ffnh. Ceylon, Kandy. [W. Australia *, ? in crroi.] 

The unique types of these insects, £ $, are absolutely 
identical, and some mistake must evidently have been made 
in attaching the locality-labels to one ot' them. Mr. Bryant 
believes that C< ylon is piobably correct. These specimens 
have the head picoous, the an ten me fusco-testaceous, tlio 
prothorax rufescent, and the elytra and legs (the partly in- 
fuseate posterior femora and tibia) excepted) testaceous ; 
the antennal joints 3—10 rather stout and subequal in longlli, 
and 11 (wanting in II. mucronatut*) as long as 9 and 10 
united and stiongly acuminate ; the posterior femora strongly 
clavate and simple ; the posterior tibia) flattened and some¬ 
what dilated; and the basal joint of the posterior tarsi 
slightly curved. 

Xylophilus nigronotatus . 

Hylophilus nigronotatu8 % Pic, Ann. Soc. Ent. Fr. 1912, pp. 270, 280 
(excl. var.). 

(J. Anterior tibise curved; posterior femora strongly 
clavate, armed with a sharp tooth near the apex and set with 
a row of short, scattered, bristly hairs along their lower face. 
Uah. Ceylon, Kandy. 

The above-mentioned characters are taken from the unique 

* 71. major , Pic [ <$ ], from Illawarra, N.S.W.=X (Anthicus) abnormis, 
King [ cf J, a specimen of which was giten me long ago by Mr. A. M. Lea 
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male, which is stated to have a u lamella beneath the 
posterior femora/* tho lamella in question being a clot of 
gum hiding the true armature. The insect is testaceous, 
with a triangular scutellar patch and a narrow common 
median fascia piceous. The antennae are rather long and 
stout, joints 3-10 subequal in length, and 11 about as long 
as 9 and 10 united. The female of the so-called vai. diverse 
ceps belongs to a different species. 

Xylophilus nigropictus, sp. n. 

(J. Moderately elongate, narrow, rather convex, shining; 
testaceous, the eyes black, the head, antenme, and posteiior 
femora and tibiae slightly infuscato, the elytra with the 
suture vety nairowly and a rather large spot on the disc 
beyond the middle liigro-piceous; clothed with rather long, 
fine, pallid pubescence. Head transverse, broader than the 
piothoiax, densely, finely punctate, naiiowly extended on 
each side bihind the eyes, the latter somewhat nanowjy 
separated; antennas moderately long, sublihform, not veiy 
slender, joints 3-10 subequal in length, subcylindrical, 11 
lather stout, obliquely acuminate. Prothorax transverse, 
paiallel-sided at the base, densely, finely punctate, with a 
shallow, interrupted, arcuate depression on the disc behind. 
Klytra moderately long, subpaiallel to about the middle, 
much wider, and a little more coaisely punctured, than tho 
piothorax, the disc obliquely depressed anteriorly. Legs 
long; anterior tibiae tcebly sinuate within; intermediate 
tibwe bowed, strongly Insinuate within ; posteiior iemoia 
clavatc, with a narrow, pallid, pad along their lower face, 
beaiing a row of jdiort, scattered, biistly hairs, and armed 
with a short tooth beforo the tip. 

Length 2 mm. 

Hub, Ckvlon, Dikoya (fl. Lewis), 

One specimen, captured on Dec. 12th, 1881. Very near 
X . nigro?iotattt$, Pie, from Kandy ; but more elongate and 
with longer limbs, the el)tia not so coaisely punctute and 
each with a spot on the disc (instead of being tasciate), the 
intermediate tibiae bowed and strongly bisinuato within in £, 
the posterior femora in the same sex similarly armed, but 
with a conspicuous, narrow, pallid pad along their lower 
face. 

Xylophilus ceylonicus . 

Jlylophtlus ceylonicus, Pic, Ann. Soc Ent. Fr. 1912, pp. 275, 280, 

. Anterior tibiae widened and somewhat curved outwards, 
gnd armed with a long, abruptly bent, iuwaidl) -directed spur 
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at tli© outer apical angle beneath ; posterior tibiae flattened 
and rather broad. 

Hah . Ceylon, Kandy, 

The $ and ¥ labelled as co-types of X\ ceylonicm in 
Mr. Bryant’s collection somewhat doubtfully belong to the 
same species, the ? having smaller and less coursely facetted 
eyes, shorter and more slender antennae, and less coarsely 
punctured elytra, than the <J. The antennal joints 3-10, 
however, are subcqual in length and the posterior femora 
strongly clavate in both of them. The long, abruptly bent 
spur at the apex of the front tibiae of the $ was not noticed 
in Pic’s description. There is a similar ¥ in the British 
Museum, found by Thwaitos in Ceylon. 

Xylophilus ihkoyanus , sp. n. 

Short, opaque, the elytra slightly shining; testaceous the 
head and posterior femora piceous, the eyes black; the 
elytra with a spot on the disc below the base, a common, 
augulate, subapical fascia, and an indication of an angular 
patch at the sides, fuscous ; the upper surface densely, finely, 
the elytra a little more diffusely, punctate, the prothorax 
and elytra variegated with extremely fine, close, adpressed, 
flavo-cineroous and brown pubescence, the vestituie of the 
head uniformly cinereous. Head very broad, the eyes in <£ 
extremely large and occupying the whole of the side of the 
head, very little smaller in ¥ , distant in both sexes ; antomne 
slender, slightly widened outwards, long in g , much shorter 
in ¥ , joint 2 very short, 3 twice as long as 2 and a little 
longer than 4,1 L acuminate-ovate. Prothorax small, broader 
than long, the disc transversely impressed before the base. 
Elytia about twice as wide as the prothorax, short, parallel 
at the base, the post-basal depression conspicuous. Legs 
slender, the posterior femora moderately iuerassate, simple 
in the anterior tibia) in this sex armed with a small tooth 
on the inner edge at a little beyond the middle. 

Length l$-2 mm. (<£ ? )• 

1/ah. Ceylon, Dikoya, between 3800 and 4200 ft. 

(U. Lewis ). 

One male (in very fresh condition) and two females. 
This species bears some resemblance to the European 
X. popuhieua, except that the antennae and posterior femora 
are not nearly so stout. The long third joint of the antennae 
separates it from X . orienlalis. 

Xylophilus orientali*, sp. n. 

Short, opaque, the elytra shining (when denuded) ; testa¬ 
ceous, the elytra with three faint, ungulate, interrupted, 
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transverse, darker fascise, which are sometimes indistinct or 
obsolete, the eyes black, the posterior femora slightly iufuscate 
towards the apex; the upper surface densely, minutely, the 
elytra a little more coarsely, punctate, very finely pubescent. 
Head short, broad, the eyes very large, separated by about 
the width of one of them and occupying nearly the whole of 
the side of the head; antennae slender, slightly widened out¬ 
wards, moderately long, joint 3 small, about half the length 
of 4, 4-10 subequal in length, 11 acuminate-ovate. Pro¬ 
thorax transversely-subquadiate, obliquely mu rowed in front, 
the disc with a tiansverse impiession before the base. 
Elytra short, about twice as wide as the prothorax, sub¬ 
parallel in their basal half, the post-basal depression trans¬ 
verse and lather deep. Legs slender, the anterior tibim in 
c? atigulaily dilated towards the apex within, the posteiior 
femora moderately inerassate, simple. 

Length l£-2 mm, (<??)• 

Hab. India, Calcutta {ex coll . Pascoe) [type] ; Ceylon 
(T/twaites, in A!us. Brit ,). 

One male from Calcutta, three females from Ceylon, almost 
ceitainly belonging to the same species. Extremely like 
X. dikoyanus , but with a small third joint to tho antenna} 
and tho eyes not quite so huge ; the elytra in the $ type 
distinctly tnfasciate (the second fascia placed just beyond 
the middle) ; the antennae of much shoiter, and the arma- 
tuieof the antoiior tibiue different in this sex. X. rujinus, 
Ifairm., from Belgaum, must be an allied form : a co-type of 
the supposed ? (which is really a with a minute tooth on 
the Aiitciior tibiae), lent me by Mr. Andrewea, is very like 
X* orientalise but it lias smaller eyes, stouter antennae, and 
shorter utiicolorous elytra, X * rufatestaceus, pic, from 
Malabar, is unrecognizable from description. The Thwaites 
specimens were received by the Museum in 1867, 

Xylophilus diversiceps , 

flyhphihts niyronotatu* , var. diversiceju, Pic, Ann, Hoc, Eat, Fr, 1912, 
pp. 270, 2o0. 

Jlab . Ceylon, Kandy. 

The type of this faun is almost certainly a ?, and the 
differences between it and X* niyronotatufi <£, show that they 
cannot be the sexual complements of the same species; the 
prothorax is more tiansverse, being neaily as wide as the 
head ; the elytra are much bioader ; the antennae are com¬ 
paratively short and slender ; the legs are shorter ; and the 
posteiior femora are but little thickened. The insect is testa* 
ceous, with the head, and a laige triangular scutellar patch 
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on the elytra, connected along the suture with a broad median 
fascia, nigro-piceous. 


XyJojthilus bnjnnti . 

Hyhphtlua brynnl /, Pic, Ann. Soc. Knt. Fr. 1912, pp. 277, 280. 

Hob, Ceylon, Kandy. 

There are live examples of this species in Mr. Bryant’s 
collection, two of which may be males: they have the 
posterior legs stouter and the antennae a little longer than in 
the others. A small, robust form, black, with a largo trans¬ 
verse humeral patch on the elytra, and the apex, lufescent, 
the antennae (the base excepted), palpi, anterior legs in great 
part, and the intermediate and posterior taisi, testaceous, the 
posterior femora strongly clavate, the antennal joints 3-10 
subequal in length. 

Xylophilus concolor , sp. n. 

? . Rather broad, short, shining, rufo-testaceou*, the eyes 
Mack, the legs testaceous ; clothed with fine yellowish pubes¬ 
cence ; the head and prothorax densely, finely, the elytia 
moie coaisely, punctate. Head broad, shoit, very narrowly 
extended behind the oyes, the latter large and well separated ; 
antennae moderately long, stout, joints 3-7 about as long as 
broad, 8-10 transverse, 2 a littio shorter than 3, 11 ovate, 
lhothorax strongly transverse, as wide as the post-ocular 
poition of the head, the sides suhparallel at the base. Elytra 
lather convex, broad, parallel at the base, unimpressed on* the 
disc. Legs moderately long ; posterior femora comparatively 
slender, very little stouter than the intermediate pair. 

Length If mm. 

Uab . Ceylon, Kandy. 

One specimen, ? , captured by Mr. Bryant in June, 1908. 
This insect was found placed iri his collection under X. cey - 
lonicus, Pic, from the ? of which it diffeis in its broader 
prothorax, shorter, more densely punctate elytra, more 
approximate eyes, and slender posterior femora. 

Xylophilus euberassirornis . 

Hylophilm tubcrasticornisy Pic, Ann. Soc. Ent Fr. 19)2, pp. 278, 280. 

<J . Anterior tarsi thickened ; antennae much more elongate 
than in ? , joints 4-10 longer than broad. 

Ifab. Ceylon, Kandy. 

Three specimens of this species are before me—one male 
and two females, one of the latter darker than the other. Less 
robust than X ’. bryanti ; the base of the elytra broadly, and 
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sometimes the disc also towards the apex, obscurely testa¬ 
ceous or rufescent; the antennae black, except at the base 
and tip, much shorter in ? than in joints 2 and 3 
small in both sexes ; the head long ; the eyes smaller ; 
the posterior femora much less thickened. The sexual 
characters were not noticed by Pic. 

Xylophilus laticornis. 

Hylophilu8 laticornis , Pic, Ann. Soc. Ent. Fr. 1912, pp. 278, 280. 

Hab. Ceylon, Kandy [type] ; Tenasserim. Mcrgui 
(Doherty). 

The three specimens of X. laticornis in Mr. Bryant's 
collection are almost certainly females, and there is ail 
example from Mergui in the British Museum exactly 
agreeing with them. In this insect the head is much pro¬ 
longed behind the eyes, the eyes are small, and the elytra are 
short, broad, convex, and somewhat coarsely, densely punc¬ 
tate, and rather variable in colour, according to the predomi¬ 
nance of the testaceous or blackish walkings. 


XXVIII .—On the Species of Lucifer and their Distribution. 
By L. A. Borradaile, M.A., Lecturer in Zoology in the 
University of Cambridge ; Fellow, Dean, and Lecturer of 
Selwyn College. 

Our knowledge of the species of Lucifer is at present in a 
confusion which is regrettable, not only from the point of 
view of the systematist but also because it prevents the 
drawing of conclusions as to the distribution of a character¬ 
istic constituent of the pelagic fauna. The difficulties of 
the subject are due to the very insufficient descriptions given 
by Milne-Edwards, who named the first two species, the 
genus haviug been founded by Vaughan Thompson for an 
unnamed form. Milne-Ed wards's obscurity has led sub¬ 
sequent writers to confound under each of his names quite 
distinct species. It seems probable, indeed, from an exami¬ 
nation of the descriptions and drawings given by various 
authors, that the species of Lucifer are far more numerous 
than has hitherto been suspected. The only alternative to 
this conclusion is to attribute to authorities who are usually 
quite trustworthy an extraordinarily high proportion of 
error in their diagnoses and figures. This I am the less 
inclined to do as I have been able in some cases to confirm 
the accuracy of the published descriptions by the examination 
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of specimens, and as it is, in any case, wiser to emphasize 
than to ignore possible differences. The most valuable con- 
tributions to the subject have been made by Lana and by 
Kemp, and I have in the main accepted their decisions in 
the following synonymic list:— 

1. Lucifer typus , II. M.-Edw., 1837. 

Lucifer , J. V. Thompson, Zool. Researches, iv. p. 68, pi. vii, fig. 2 
(1829). 

Leucifer typus , II. Milno-Ed wards, JTist. Nat. Crust, ii. p. 469 (1837). 

Kemp thinks that this species is probably identical with 
the L , acestra of Dana. The two are undoubtedly related, 
but there are marked differences between Thompson's figure 
and Dana's in respect of the sixth abdominal segment and 
its limb. It seems best at present to maintain the specific 
distinctness of L, typus until further research has rendered 
it unlikely that there exists a species which corresponds 
with Thompson's figure. In any case, the identification 
cannot bo sufficiently certain to justify the supersession of 
Dana's name. 

Tropical N. Atlantic. 

2 . Lucifer reynaudi , H. M.-Edw., 1837. 

Leucifer reynaudii, II. Milne-Edwavds, Hist. Nat. Crust, ii. p. 469, 
pi. xxvi. lig. 10 (1837). 

Lucifer reynaudi, Dana, U.S. Expl. Exped., Crust. i. p.672 (1862): 
Atlas, pi. xlv. fig. 1(1856). 

Lucifer reynaudii, Kemp, Trans. Liun. Soc. Loud., Zool. (2) xvi. 1, 
p. 68 (1913). 

Indian Ocean. Sooloo Sea. 

3 . Lucifer acestra, Dana, 1852. 

Luctfer acestra , Dana, U.S. Expl. Exped., Oru*t. i. p.071 (1852); Atlas, 
t>l. xliv. fig. 9 (1866) ; Streets, Dull. U.S. Mus. vii. p. 122 (1877) ; 
Faxon, Mem. Mus. Harvard, xviii. p. 211 (1896); Kemp, Trans. 
Linn. Soc. Lond,, Zool. (2) xvi. 1, p. 68 (1913). 

Throughout the warmer parts of the Pacific and Indian 
Oceans from Mexico to Mauritius. 

4. Lucifer pacifiev8, Dana, 1852. 

Lucifer pacifism, Dana,' U.S. Expl. Exped,, Crust, i. p. 673 (1862) ; 
Atlas, pi. xlv, fig. 2 (1866). 

Tropical Pacific. 

5. Lucifer acicularis , Dana, 1852. 

Lucifer acicularis , Dana, U.S. Expl. Exped., Crust, i. p. 674 (1862); 
Atlas, pi. xlv. fig. 3 (1855). 

Harbour of Itio Janeiro. 
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6 . Lucifer honitenm , sp. n. 

Lucifer typu a, Eydoux A Souleyefc, Voy. de la ‘ Bonita/ Zool. i. p. 249, 
pf. iv. tigs. 1-12 (1841). 

Habitat ? 

7. Lucifer clausi s sp. n. 

Lucifer typu 8 P, Claus, Zeit. f. wies. Zool. xiii. p. 486, pi. xxviii. 
figs. 21'26 (1883). 

Lucifer typus f Oarus, Prodr. Faun. Modit. i. p. 470 (1886). 

This species is closely related to L . batei ( = £. reynaudii y 
Bate), but differs in the shorter neck and longer sixth 
abdominal segment, and also, probably, in the petasma. 
Carus's definition of it seems to be derived from a misleading 
of Milne-Edwards's diagnosis of L . typus . 

Messina. 

8 . Lucifer faxoni, sp. n. 

Lucifer typu « p , Faxon, 8tud. Biol. Lab. Job. llopkins Univ. S f 
p 118, pi. vii. (1878). 

Lucifer sp., Brooks, Phil. Trans. Roy. Soc. 1882, i. p. 87,plrVii. 

P Lucifer , sp. n. P, Semper, Zeit. f. wiss. Zool. xxu. p. 806, pi. xxii. 
(1872). 

In Semper's figure of the end of the abdomen of the male, 
the tip of the exopod ite of the uropod is either incorrectly 
drawn or indicates that the individual from which it was 
taken represents a species different from any hitherto 
described. The female seems to differ in no important 
respect from L. faxoni, but, in view of the locality in which 
Semper's specimens were taken, it is at least doubtful whether 
they belong to Faxon's species. 

N.W. Atlantic. E. Subtropical Atlantic (Brit. Antarc. 
Kxped.). ? Near Philippine Is. 

9. Lucifer affinis , sp. n. 

Luc fer typm } Bate, # Challenger ’ Report, Zool. xxiv. p. 404, pi. Ixxxiii. 
(1888); Ortmann, Ergebn. Plankton-Exp. ii. (1, 0, p. 40 (1898); 
Nobili, Mem. Ac. Torino, (2) lvii. p. 862, pi. i. fig. 1 (i903). 

Various localities iu the Tropical and Subtropical Atlantic, 
Pacific, and Indian Oceans, generally near land. 

10. Lucifer batei , sp. n. 

Lucifer reynaudn f Bate, * Challenger y Report, Zool. xxiv. p. 406, 

f il. ixxxiv, (1888); Ortmann, Ergebn. Plankton-Exp. ii. G, b, p. 40 
1898). 

P Lucifer reynaudi Dohrn. Zeit. f. wiss. Zool. xxi. p. 867, pi. xxvii. 
figs. 1-10 (1871). 
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In Dobrn's figure the legs are considerably longer than in 
Bate’s, with which specimens in my hands agree. JDolirn, 
however, is certainly wrong in his representation of the 
antennules, and may l>e also inaccurate in regard to the legs. 

This species is related to Dana’s acestra, but differs from 
it in the following respects:—(i.) the rostrum is present; 
(li.) the legs of the last two pairs are longer; (lii.) the dorsal 
spine of the sixth abdominal segment is terminal and pro¬ 
jecting, not subterminal ; (iv.) the exopoditc of the uropod 
is blunt-endcd, with the terminal spine at one side, instead of 
diminishing gradually into the spine; (v.) the ventral tubercle 
of the telsou of thp male is subrectangular, and directed 
very slightly forward. 

Throughout the warmer parts of the Atlantic and Central 
Pacific, near land or on the high seas. 

11. Lucifer inermis , sp. n. * 

Diagnosis : A Lucifer with the neck about twice as long 
ns the rest of the cephalothorax, the eye with stout stalk, 
rather more than one-third the length of the neck, the last 
leg just reaching the end of the neck, the preceding leg 
slightly shorter, the sixth abdominal segment rather-shorter 
than the fourth and fifth together and rather longer than 
the uropod, the latter with pointed exopoditc bearing very 
small spine removed from end, the tclson about halt the 
length of the uropod, and the hinder ventral spine ot the 
sixth abdominal segment in the male stronger than thespme 
before it and sharp-pointed. 

Melbourne Harbour (Brit. Antarc. Exped.). 

Doubtful Species . 

L. reynaudi , Dolirn, and the form recorded by Semper 
have been provisionally assigned in this list to L» batti and 
L.fa*roni respectively, but it is quite possible that each of 
them represents a distinct species. 

The characters by which the species of the foregoing list 
may be separated are shown in the following key:— 

1. Nock shoitor than rest of cephalothorax. Sixth abdo¬ 
minal segment more than half as long attain as uropod. 

'lclsou and uropod subequal, [Eye-stalfc stout. Legs 

shoifc.J .. L. acicularu , Dana, 1852. 


♦ I am kindly permitted to include in the present paper a preliminary 
diagnosis ot this species. It is founded on specimens in the ‘ Tena 
Noui’ collection of Decapoda, which has been placed in in) hands tor 
examination. * 
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II. Nock longer than rest of cophalotboiax. Sixth abdo¬ 
minal segment shorter or not much longer than uropod. 

To Ison shorter than uropod. 

A. ICve not more than hull* length of neck. 

1. Eye-stalk stout. Hinder ventral spine of sixth 

abdominal segment of male sharp. 

a. Exopodite of uropod more than live times as long 

as wide. Hinder ventral tooth of sixth abdo¬ 
minal segment of male followed by a pair of [1837. 

ppiuules. L. rcynaudi , H. M.-Edw., 

b. Exopodite of uropod less thau five times as long 

as wide. Hinder ventral tooth of sixth abdo¬ 
minal segment of male not followed by a pair 
of spmules. 

i. Last leg does not reach end of neck. Eye less 

than one-third length of neck. [Spine on 
exopodite of uropod nearly or quite reaches 
end.]. L. affirm, sp. n. 

ii. Last leg reaches or exceeds end of neck. Eye 

rather more than one-tlmd length of neck. 

«. Spino on exopodite of uropod projects well 

beyond end, which is rounded. L.faioni, sp. n. 

/3. Spine on exopodite of urteird does not nearly 

reader. Hinder ventral spine of wennis , sp. n. 

2. Evp-ainKl segment blunt. L. fommxtk 

. i^ve more than half length of neck. ‘ »»V. sp. n. 

1. Neck only slightly lunger than rest of cephnlo- 

tliorax. Sixth abdominal segment longer than 
uropod. 

a. Eye-stalk stout. Sixth abdominal segment longer [1852. 

than fourth and fifth together ... L. pacijicut, Dana, 

b. Eve-stalk slender. Sixth abdominal segment only 

ha long as fouith and fifth together . L. claim, sp. n. 

2. Neck a good deal longer than lest of cephalot borax. 

Sixth abdominal segment not longer than uropod 
[or than fourth and fifth segments together]. 

a. Rostrum present. Last leg nearly or quite 

reaches end of neck, Exopodite of uropod 
blunt-ended, with terminal spine at end of 
outer side. L. batei , sp. n. 

b. Rostrum wanting. Last leg does not nearly 

reach end of neck. Exopodite of uropod 
diminishes to a point [where the spino stands, 

P in L, tHints']. 

i. Hinder \entral spine of sixth abdominal seg¬ 

ment swollen at the end. Spine of exopodite 

of uropod well developed . L. avestra, Dana, 1852. 

ii. Hinder ventral spine of sixth abdominal seg¬ 

ment sharp-pointed. Spino of exopodite of [1837. 
uropod obsolete P . L. typus , II. M.-Edw., 

If my conclusions as to the species of Lucifer be correct, 
it will appear that most of tlicm have a distribution which, 
whether it be wide or restricted, is limited, and jiot world¬ 
wide. Two species alone seem at present to break this rule, 
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L . affinis and L. batei, which are stated to occur both in the 
Atlantic and in the Pacific Oceans. It may be that differ¬ 
ences will eventually be found between the eastern and 
western specimens which have been referred to these species. 
The genus is represented in all the warmer seas of the world, 
and in some of moderate warmth, but not, it would seem, 
in cold waters. There is some indication that certain species 
belong normally to coastal waters, others to the high seas, 
and yet others indifferently to both these kinds of habitat, 
but conclusions upon this question cannot safely be drawn 
until many more captures have been recorded. It will, of 
course, be necessary to distinguish between stray individuals 
and those which have been taken in their normal habitat. 


XXIX.— Note on the Nomenclature of certain Species of 
Ruteline Coleoptera . By Gilkkrt J. Arrow. 

(Published by permission of the Trustees of the British Museum.) 

Having, with inexcusable carelessness, introduced as new 
several preoccupied names in the great genera Anomala and 
Adoretus, I here substitute fresh ones for them, and 1 have 
at the same time renamed various other species of the same 
genera whose present names are inadmissible for the same 
reason. The species are :— 

Anomala peninsutaris , Arrow, Ann. & 

Mag. Nat. Hist. (8) viii. 1911, p.483 
(preoccupied by Schaeffer, 1900), to 

be called . fulvohirta , n. n. 

A. phyltoperthoides , Nonfr. Ent. Naehr, 
xx. 1894, p. 122 (preoccupied by 
Fairtuaire, whose Popillia phyllo - 
perthoidis , 1888, is an Anomala 
closely related to A . erythroptera , 

Kraatz), to be called ..... alterata, n. n. 

A . mimeloides , Reitt. Verb. Ver, Brunn. 
xli. 1903, p. 71 (preoccupied by 
Ohaus, 1902), to be called . . . sinica , n. n. 

A. whiteheadi , Ohaus, Philipp. Journ. 

Sci. v. 1910 (October), p. 243 (pre¬ 
occupied by Arrow, July 1910), to 
be called ......... 


albaya , n. n. 
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Adoretus ampliatus , Fairm. Ann. Soc.Ent. 
Belg. xlix. 1905, p. 120 (quite diffe¬ 
rent from A . ampltatm , Fairm, Aun. 
Soc. Ent. Belg.xlviii. 1904, p. 226), 

to be called.. . 

Ad.flavovittatus, Arrow, Trans. Zool, Soc. 
xix. 1909, p. 190 (preoccupied by 
Nonfried, 1892), to be called . . 

Ad, parallel us, Arrow, Ann. & Mag. Nat. 
llisit. (8) xiii. 1914, p. 598 (pre¬ 
occupied by Kraatz, 1895), to be 

called . .. 

Ad, paralletus, Liuell, Proc. U.S. Mus. 
xviii. (1895), Aug. 1896, p. 692, to 

bo called.. 

Ad, setifer , Brcnske, Soc. Ent. viii. 1893, 
p. 9 (preoccupied by Reitter, 1889), 

to be called. 

Ad, simplex, Bering. Trans. S. Afr. Phil. 
Soc. xii. 1902, p. 579 (preoccupied 
by Sharp, 1878), to be called . . 

Ad, uiiifvrmis , Arrow, Ann. & Mag. Nat. 
Hist. (7) ix. 1902, p. 91 (preoccupied 
by Fairmaire, 1887), to be called . 


major , n. n. 
tigrinus , n. n. 

lemniscus , n. n. 
tan anus , n. n, 
xanthomerus } n. n. 
truncatus , n. n. 
lepus , n. n. 


BIBLIOGRAPHICAL NOTICE. 

An Index to the Museum Boltenianum. 

When, in 3906, C. Davies Sherborn and E. R. 8}kes brought out 
the photographic facsimile of the scarco 1798, or first, edition of the 
4 Museum Boltenianum,* pt. ii., they were only able to add as an 
afterthought an 4 Index to the Genera.* 

The supremo importance of the work to the systematic concho- 
logist had, of course, already been known ; but Dr. W. H. I)all, 
who went thoroughly into the question, showed a little later (Journ. 
of Couch, xi. 1900, pp. 294-297) that Borne forty generic names 
were certainly, and about thirty more probably, affected by it. 

The veteran American malaoologist has now conferred a great 
boon on his fellow-students by compiling a complete Index of all 
the^names, which has just been published by the Smithsonian 
Institution (Publication 2360, 1915, pp. 64, 8vo). 

To this is prefixed a transition of Lichtenstein's Latin preface, 
in which, quaintly enough, the translator has retained the Latin 
form “ Bolteniua” for the name of the owner of the collection cata¬ 
logued. Translations arc also given of the German Introduction to 
the lirflt edition by Rbding and of that to the second edition (1819) 
by Noodt. B. B. W. 
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XXX .—Observations on the Cape Oephalodiscus ((\ gilchristi, 
Bidewood) and some of its Early Stage*. liy J. D. F. 
GILCHRIST, M.A., Ph.R, D.Sc. With an Appendix by 
Sidney F. Harmer, Sc.D., F.R.S. 

4 [Plate XI.] 

DURING the couise of the marine biological suivey under¬ 
taken by the Cape Government, a species of Cephalodiscus 
was found at various localities on the South-African coast, 
but most abundantly on an aiea of mud on the south coast. 
The piimnry object of the survey bang a practical one, this 
area, which pioved to be extensive and of great commercial 
value, was thoroughly examined and tested by means of the 
trawl ; numeious specimens of Cephalodiicus were therefore 
readily procured, and these were forwarded to the British 
Museum, where they were examined and reported on by 
Ridewood ( 4 ), who described them as C. gilchristi. As the 
object of the suivey was attained and private trawleis from 
Europe began to develop the new fishing-ground, the exploring 
woik of the Government trawler was suspended. It is still 
possible, however, to procure specimens, though not so readily 
as before, and I am indebted to Mr. Wadner, the manager of 
one of the trawling companies, for the facilities which he has 
put at my disposal for procuiing additional material, on which 
the following observations are based. The object of this 

Ann . <6 Mag. N. Hist. Ser. 3. Vo\. xvi. 17 
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rc-examinafcion was to gain &o*ne knowledge of the living 
animal, and more especially of its eggs and larvae. 

The procuring of specimens by the trawler in the course 
of its fishing operations was found to be a matter of great 
uncertainty ; sometimes a week or more w T ould pass without 
any trace of them, at other times only imperfect samples 
or fragments were found, and most were much damaged, 
apparently by being dragged about amongst the fish in the 
ti aw 1-net. Some good samples were, however, unexpectedly 
piocured, having probably passed into the trawl just before 
heaving. It was notewoi thy that all wore large, or pieces of 
laige colonies, and sometimes showed a broad base by which 
they had obviously been attached to the rocks or substratum 
on which they grew. It was evident also that in most" crises 
they had been detached for some considerable time before 
capture, and had lain on the muddy bottom of the sea for a 
time, as their base of attachment w as abraded and sometimes 
covend with an incrustation of animal or vegetable growth. 
This condition was also frequently observed on the branches 
of one side, which doubtless had been resting on the sea- 
bottom. Two or three well-developed specimens, with thick 
branches and short spines, w ere not only completely devoid 
of zooids, but wore covered with numerous kinds of other 
animals. In two cases many of the tubes of the zooids were 
occupied by small anemones, and on the surface small 
Crustacea, polychcetes, nemeiteans, &c., were abundant; the 
ccenoecium was of a duih dirty colour, in conti ast with the clear 
brown substance of the younger specimens, characterized by 
their narrower blanches and long spines. 

Habitat . 

That the natural habitat of the animals is not the area of 
mud or mud and sand on which they are captuied is indicated 
by the abraded base and sides of the specimens, and it would 
appear that they normally occur on rocky ground closer 
insliou 1 , those procured by the trawl having been carried by 
cunents, which are often strong in this region, oti to the 
muddy ground. Fish, including soles, are very abundaut on 
this giound, and the same spots are trawled over again and 
again. On some of these it has been observed that the same 
course may be passed over repeatedly without any trace of 
Cephalodiscvs , when suddenly several specimens ipay be 
found, indicating that they have been carried there by 
currents. It may be possible to find specimens at extreme 
low tide on this rocky ground, w hich lies betweeu the mud 
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area and the shore, but no indication^ of these have as yet 
been found in this locality, nor have any fragments of the 
coencecium Wen observed cast up on the shore. The oyster- 
gatherers of the locality arc familiar with the general 
appearance of most fail ly large objects at extreme low tide, 
but none of them, with one doubtful exception, recognized a 
specimen shown them as having been met with in the course 
of their work. It may therefore be concluded that the Oape 
Cephalodiscue grows in fairly deep water on rocky ground. 

Mode of Occm rence . 

The mode of occurrence of the animals on the rocky areas, 
which they seem to frequent, is indicated by some interesting 
specimens procured. Those which showed a region of 
attachment had a basis of irregular shape, about 2 inches 
or so in diameter, on which the bush-like structure of the 
coeuooeium was supported. This app »aranco is so charac¬ 
teristic of the Cape species that the fishermen call them “ sea 
bushes.” Other specimens, however, showed an expanded 
sheet of coenoecial substance devoid of animals, and on this 
several such “bushes” occurred. It would appear, there¬ 
fore, that the rock or substiatum may b.*, coveied by more 
or less extensive sheets of coenoecial substance from which 
the branching stems rnay aiise. 

It may be noted that the condition of the basal part of 
these specimens with a single point of attachment is not 
incompatible with the supposition that they may have come 
from a more extended base. 

One specimen * was of paiticular interest, as it retainedthe 
object on which it had grown and is the only case, so far as 
I know, in which the basal object has been found, except 
those described by JIarmer ( 2 ) m the 'Siboga* Expedition 
collection. This object was a comparatively small piece of 
sponge about 4 inches in length and of a compact hard 
skeletal stiucture. The history of this has been probably 
that a larva or larvae which, as I have noticed, have a tendency 
to crawl upwards, had begun their coetjoaeium-building on 
the sponge or its dead skeleton, and this was gradually built 
up to a comparatively large superstructure. 

That the animals occur in fair abundance in their natural 
habitat is indicated by the frequency with which detached 
specimens are found at a distance from rocky ground. 

♦ [This Specimen has been presented by Dr. Gilchrist to the British 
Museum. Mr. 11. Kirkpatrick informs mo that the Sponge referred to 
belongs to the genus Chondvodadia , Wy v, Thoms., and the family Desma- 
cidbuidco.— S. F. If.] 


17* 
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Habits of the Zooids and Buds . 

Some opportunity was offered of studying the habits and 
behaviour of the zooids and buds in the living condition, 
though much of the material, when brought on board, 
showed fow living animals, and these were more or less in a 
moribund condition, many having dropped to the bottom of 
the vessel in which they were placed. Occasionally, how¬ 
ever, a specimen was got—probably taken just before the 
tiawl was hauled—covered with living animals. The 
appearance presented in such cases was v<rv striking, and is 
probably charactciistic of the noimnl state of the animal. 
The zooids and buds were on the surface of the coenoecium, 
and imparted to some of the more crowded branches cjuite a 
black appealancc. When examined more closely, with the 
aid of a lens, the genmal aspect was that of a mass of small 
black threads with swollen extremities, or a number of small 
black pins scattered indisciiminatcly over the surface of the 
coenoecium. These were the stalks and expanded proboscides 
of the buds. Some of these stalks were about 4 or 5 mm. 
in length, and ended in a large sucker-like proboscis, which 
was firmly adheient to the suifnee of the eoBnoccium, at some 
distance fiom the zooid to which it belonged. The zooid 
itself was found at the entrance of the tube, on the spine, or 
even at some distance from the tube. The geneial appear¬ 
ance suggested that the buds were acting as anchoring 
individuals for the fully developed zooid. No movement was 
observed in buds or adult zooids, with tho exception of an 
occasional spasmodic jerking of the aims, the significance of 
which will be discussed later. When the attached proboscis 
of the bud was gently touched by a needle it at first showed 
no signs of reaction, except a slight withdiawing movement; 
but, on the initation being continued, it suddenly relaxed its 
hold on the surface of the coenoecium, and was withdrawn 
lather rapidly towards its point of attachment to the zooid by 
a spiral coiling of the stalk, the proboscis preceding or being 
closely applied to the stalk, as they both disappeared into the 
eocnoeoial cavity. This movement was apparently the result 
of a contraction of the muscles of the stalk, hut in one or two 
cases it was observed to be continued as an active crawling 
movement, which was seen under the microscope to be due 
to the action of the ciliated surface, to be noted more fully 
below. In the withdmwal of the pioboseis from the suifaco 
a quantity of viscid mucus-like substance was observed at 
the point of attachment, and if this substance touched tho 
needle it adhered to it somewhat tenaciously. 
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The zooid itself was more easily dot&ched, and many were 
seen secured only by the buds; on one or two occasions, 
indeed, the whole cluster of buds ami zooid was observed 
suspended in mid-water by the much drawn out and attenuated 
stalk of a bud, which was securely attached to thecoencocium 
by its sucker-like proboscis The point of weakness was 
apparently the proximal end of the stalk of the bud, for after 
a time some of the large buds weie seen to bioak at this 
point, and ultimately many isolated bud* were tound scattered 
over the general surface. Isolated buds weie also soon ou 
some of the lather damaged specimens, and these had probably 
been separated fiom their zooids by the lough usage and 
movement of the sunoumling water in the pioeess of capture. 
Sometimes the rupture of the stalk was near the proboscis, 
and isolated proboscides were occasionally seen. No isolated 
buds were seen which could not be accounted for in this way. 

In sumo of the specimens examined, the zooids with then- 
buds were withdrawn from their tubes with the aid of a pan* 
of forceps, and theic appealed to be moie zooids than one in 
such groups. Previous observers have seen only one zooid 
in one tube in the section of the genus to which this species 
belongs and so constant has been this observation that the 
name u Idiothecia” ( 3 ) has been proposed for this section, 
which is characterized by the tact, winch the name implies, 
that only one individual zooid inhabits a tube. I therefore 
supposed that, in removing the gioup from its tube, 1 had 
taken a number of free zooids which had become entwined 
with each other at the mouth of a tube, as often happened 
amongst loose individuals in the material procuied. A morn 
careful examination, however, ol some of the preset ved 
material, in which zooids and buds me otten found withdiawn 
into their tubes, continued the original observation. Here, in 
several cases, throe or four zooids were found projecting from 
the aperture of one tube, part of their viscerul region and all 
the buds being contained within the tube. These were sexually 
mature, with well-developed gonads, and, as far as could be 
made out, were quite independent of each other, though where 
they were embedded in the tube the buds were more or loss 
interwoven, funning a solid mass, which was difficult to 
disentangle without making sure that no connection was 
broken. 

Cilia, Mode of Feeding 9 etc . 

When examined under the microscope the living animals 
arc seen to be piovided with shoit cilia, occurring, so far as 
could be observed,,on all parts of the body aud stalk, both of 
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zooids and buds. These cilia, except on the arms, are rather 
fine, and in some places could be seen with difficulty with ft 
Zeiss (j lens; but the energetic movement of thesuirounding 
water which they bi ought ub »u| was very appaient in the 
small particles ot various kinds of matter which they caused 
to move rapidly over the surface. The direction of such 
movement, both in zooid and bud, was fiom the attached 
towaids the free end. Thus, in the case of the zooid, particles 
weie seen to move lapidly up the stalk and over tiie visceral 
legion of the body towaids the Arms. The details of their 
fuit her prog less could best be seen in a detached Ann. In 
tins an active stream of pai tides was seen passing vapidly 
ovei the tentacles on each side of the aim towaids its distal 
extiemity ; most of these were discliaiged into the vvutei, 
but now and again a paiticle was obseived to pass along the* 
cential groqye of the arm in the opposite direction towaids 
the mouth. This groove, which is bioad and shallow, was 
seen to be piovidcd with stiongoi and longei cilia than 
occurred elsewheie. (hlia on the tentacles wcie much 
smallei even than those on the body, and could with diffi¬ 
culty be made out, and, but for tiie active movement of 
p«utides near them, tluir existence might have been doubted. 
The active jeiking movement alieady noted was apparently 
mainly in the tentacles, and seems to be associated with the 
feeding proves**—pci haps the selection of particles fit for food 
to be rctuintd to the mouth by the gioove in the aims. It is 
of mteiest to compute this met hot of feeding witli what l 
have described elsew heie (i) for P/ioronfs . Here the body 
is enclosed in a tube, which the animal never leaves, and 
it is not ciliated. Food and other particles aie biought in 
a cuirent of water, which passes inwards between the outer 
and inner eiiele of tentacles, and flows outwards between the 
tentacles. Some of these pat tides are in some way selected, 
and aie passed clown into the food-groove tunning round the 
innei base of the tentacles towaids the mouth. This food- 
gioovc may be cnlaiged by a low w*eb of tissue connecting 
the tentacles slightly at then bases, and it is at once suggested 
that the nuns of Ctphalodiscas are outgiowths or extensions 
of such a iuod-gioove, while the tentacle on each side of the 
aims may be roiupaied to those of Phoronis , which exhibit 
the dialacteiistic jerking movement—a sudden flexing 
inwaid horn the tip,—peihaps in connection with the selection 
ot the food-particles out ot the many passing over them. 
The absence of aims and tentacles in the collar-region of 
Balanoffloasiis is associated with the more indiscriminative 
manuei in which it prucuies its food, The manner in which 
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CephalodUcus thus procures its food-supply entails, of course, 
a much freer mode of lifo than in the strictly tubicolous 
Phoronis, but the present obseivation seems to show that this 
is the actual case, and that the zooids arc freely exposed to the 
surrounding water and may even attain a freer exposure by 
climbing up the spine, the function of which is thus indicated. 

The bud and zooids weic secured to the ccenoecium by their 
proboscides, which apparently secroted the mucus-like sub¬ 
stance seen on detaching them. There was no evidence that 
there was any such secretion by the arms. The coenoeeium- 
building would therefore appear to be due to the proboscides, 
though sufficient evidence of this will probably only be 
secured when active and healthy zooids are observed in the 
building process. 

Pigmentation . 

When alive the zooids and buds were of a black colour, 
which under tho micioscopo appealed a very dark brown. 
The whole of tho proboscis, collar, and body was of this colour, 
with a somewhat daiker shade on the upper region of the 

C roboscis furthest from the red line, which was observed to 
c as characteristic a feature of living as of pieserved speci¬ 
mens. The daik colour extended on to the stalk or stolon, 
but here at a few places it was absent or represented by some¬ 
what scattered dark brown pigment-spots. The position and 
extent of these less-coloured paits varitd in different indi¬ 
viduals. The appearance of the arms and tentacles was 
totally different, and stood out in strong contrast to that of 
the body; they were of a conspicuous white colour, often 
tinged with a faint yellow. The black colour rapidly 
dissolved out when the animal was put into the preserving 
fluid, which then assumed a brown appearance. In some 
cases the fluid was renewed daily three times before 
remaining clear. If left without renewal the fluid gradually 
cleared, the colour being redepositod in the animal and 
ccenoecium. 

Further observations on the living animals were not 
possible, owing to the fact that they died off so quickly. 
Probably with a good supply of sea-water at the proper 
temperature it may yet be possible to gather much moie 
iufoimation, and even to keep the animals under observation 
in an aquarium. 

Embryos , and Larvae . 

By unexpected good fortune the very first specimen pro¬ 
cured was sufficient to demonstrate the general appeuxance of 
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advanced embryos and larvro—a good fortune which, how¬ 
ever, as unexpectedly was not continued. The animals in 
this case were dead, but by cutting longitudinal and trans¬ 
verse sections of the branches numbers of embryos in an 
advanced stage were seen, and one of these was actually 
hatched out when being observed under the microscope. 
This embryo was seen rotating actively within the egg- 
capsule, and was so huge that it was bent on itself, one end 
slightly overlapping tho other. The egg-capsule was 
ruptured, and the embryo escaped, assuming the form of an 
elongate ovoid larva, which progressed actively over the 
bottom of the containing glass by means of its ciliated 
surface. Its shape and pigmentation were so chaiacteiistic 
that no difficulty could subsequently arise as to the deter¬ 
mination ot free larva* about this stage. Numerous eggs, 
embryos, and a limited number of fiee larvie were observed 
in specimens piocurcd subsequently, but no such fully deve¬ 
loped embryo in the egg ns in this case. The identification 
of the laival form does not, howevei, depend on this one 
observation, ns the chaiacteristic pigment is assumed at a 
much earlier stage in tho embryo ; and free larva)'similar to 
the one observed were subsequently seen to come from 
branches of the eocnoeeium under observation. It was found 
ultimately that the best way to secure free lavvje was to 
fciphon off the deposit at the bottom of the vessel in which 
the specimen had been kept on board the trawler. On one 
occasion many such larva 1 were found, hut, as it chanced to 
be a veiy hot day, most of them died in a short time. 

U he eggs occur in the tubc-likc cavity inhabited by the 
animals, between which and the bottom of the tube there is 
usually a large space. One to six eggs occurred in this 
position. They were each enclosed in a pyrifonn egg-case, 
drawn out at its nariovver end into a short tubular part, 
vluch ended abruptly in a somewhat flattened surface. This 
flattened end was adlieient to the side of the cavity. Some¬ 
times the egg-capsules were found adherent to various pails 
ot the cavity, but hequently were closely set in groups, their 
bases being adherent to a somewhat restricted aiea. No early 
segmentation-stages woie obseivod in the living egg, though 
subsequent examination of purserved mateiial revealed 
several, from the two-celled stage onwards. Some of the 
eaihest ciliated etnbijos were observed to be quite spherical 
in &nape and to lotate rapidly on themselves by means of 
then cilia. Later stages were elongate and egg-shaped; 
one of these in the living condition measured *55 mm. in 
length and 24 mm, in gicatest bicadth. Numerous small 
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pigment-spots were distributed over the surface in a uniform 
manner except at the broader end, where they were moio 
crowded together, forming a daik ring round ft white spot. 
This white spot* corresponds in position to a cloar spot seen 
in preserved larva*, ami was readily made out in some, but 
not all, living larva?. It may represent an apical sense- 
organ. Such embryos rotated on their long axis, and con¬ 
tinued to do so when set free from the egg-capsulo. The 
embryo, partly folded on itself, noted above was evidently a 
later stage and of the form assumed just before the batching. 
The larvae (PI. XT.) were procured from the bottom of the 
vessel containing the specimens, and only in one instance was 
a larva seen crawling on the coeuoQciutn. They vary some¬ 
what in shape. Viewed from above they were ovoid in 
outline, usually somewhat narrower, but occasionally broad 
at the posterior end—that is, the end furthost removed from 
the direction of progression of the laiva. The outline was 
usually regular, but not invariably so. At the posterior 
extremity there was observed a characteristic indentation or 
pit, apparently of a superficial nature,.sometimes forming an 
acute angle in its centre, at other times appearing as a mere 
shallow depression, and in a few cases being apparently 
absent. 

The size of the living larva was fairly uniform, measuring 
*57 to '59 mm. in length and about *29 mm. in greatest 
breadth. It was difficult to secuio a satisfactory side-view 
and exact measurements of the depth of the body, but, by 
tilting over the crawling larva, it was seen that it was not so 
fiat as it appeared on a sm face-view, the depth being about 
a fifth of its length. 

The pigmentation of the larva* was similar to that of the 
more advanced embryos, namely, numerous small daik 
blown dots, rounded, irregular, or elongate in shape, more 
ciowded together at the anterior upper end. That the white 
spot seen in the embiyo was not always visible may have 
been due to the fact that a large space or clear area now 
occurs in the anterior region of the body, the posterior thiul 
or so being occupied by a more opaque whitish mass, which 
proved in sections to be a mass of cells heavily laden with 
volk. The anterior part of the larva appeared to be quite 
hollow. This was confirmed by sections, and was very 
obvious in specimens killed by acetic acid. In preserved 
specimens this anterior region usually collapsed. 

The behaviour of the laiva* was similar in all cases ob¬ 
served, except that the rate of progression was more rapid in 
some. Movement was apparently effected by the action of 
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the cilia, and was always in the direction of the long axis of 
the body, towards the thicker end. At no time were they 
seen to progress in mid-water; when dropped into the water 
they sank to the bottom and commenced crawling about. 
The rate of motion was often fairly rapid—an inch in seven 
seconds in one case—and the larva readily surmounted any 
obstacles in its path by crawling up and over them. They 
were slightly adherent to the substance over which they 
moved, so that the dish which contained them could be tilted 
under the microscope without aiteiing the position of the 
larva) by the movement of the water over them, except 
when this was continued for some time. Whether any 
mucus or adherent substance was secreted by the lower 
surface of the larva when in motion was not observed, but 
this seems not improbable, as sections reveal a thick foot-like 
area of epithelial colls on the antoiior half. On one occasion 
a specimen picked up in a pipette became so firmly adherent 
to the glass thut it was with difficulty removed, and it was 
obseivcd to adhere most firmly by one end, the othei moving 
ficcly with the passing of the water up and down the tube, 

Summary of Results, 

1. The normal habitat of Cephalodiscus in S. Africa 

appeals to be rocky ground in fairly shallow water, 
but below low-water mark. It is cither attached to 
rock or some substance growing on rock, but may 
become detached and canied on to muddy ground. It 
seems to be abundant on the south coast. 

2. It may grow fiom a small ba&is, or the basis may be a 

bioud sheet of cconcecial substance from which several 
main stems arise. 

3. In the living state the zooids and buds have been ob¬ 

served on the general surface of the coenoocium outside 
the tube, and sometimes at a distance from it. 

4. The buds in such cases act as anchors, being firmly 

adheient to the suiface by their pioboscides. 

5. lu both bud and zooid a quantity of viscid mucus occurs 

between the proboscis and the coenceeium. 

6. Thoie is no evidence that the buds ever develop into 

noi nnil zooids, and they may be individuals specialized 
for adhesive pui poses and eoenoecium-building. 

7. More than one zooid and its buds may occur in one tube 

in the eocnoeeium in the (Japo species. 

8. Buds and zooids are provided with cilia over the whole 

of their surface. Their stolons or stalks aie also 
ciliated* 
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9. The method of feeding is that particles are carried by 
means of these cilia to the aims, where a selection is 
made of the food-particles, which are letuincd to the 
mouth by the giooves iu the arms. 

10. The zooids and buds are black in the living condition, 

but the colour dissolves out veiy quickly iu piesei- 
vation. 

11. The eggs are enclosed in a capsule, which is adherent 

by one end to the wall of the tube. 

12. The embryo is ciliated and coloured at an early stage, 

the older embryos being folded on themselves. They 
rotate actively in the egg-capsule. 

13. The free liuva is elongate, ovoid, and usually mu rower 

posteriorly, where an indentation is usually seen. 

14. An apical sense-oigan appears early in the embryo, and 

is picsent in the larva iu the form of a white urea 
surrounded by a dark ring of pigment-spots, 

15* The laiva is uniformly ciliated, and progiesses actively 
over the suiface on which it occurs. It is not fiei- 
sw imining, and rapidly sinks to the bottom when placed 
iu the water. It secretes a viscid substance, by means 
uf which it adhmes somewhat securely to the »ub-, 
stratum. The venturi suitace has a thickened foot- 
like area* 
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Appendix. By Sidney F. Harmer, Sc.D., F.ll.iS. 

The manuscript of the paper printed above was forwarded 
to me by Dr. Gilchrist in a letter dated May 12, 1915, with 
the request than 1 would arrange for its publication. Species 
of Cephalodiscus have so seldom been observed iu the living 
condition that the observations recorded cannot fail to be of 
interest. 

Dr. Gilchrist states in his letter that he has been unable 
to refer to some of the leccnt literature, and in particular to 
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the important memoir by K. A. Andersson ( 6 ), of which he 
has been unable to find a copy at Cape Town; and he asks 
me to do what I can to remedy the omission. I may be 
permitted, therefore, to add a few notes on his communication. 

The evidence brought forward to show that C . gilchristi 
does not grow on the rnudd^y ground on which it has been 
obtained by l)r. Gilchrist in considerable quantities is very 
interesting. It appears that the Cape species piobably grows 
on rocky ground, from which it may be detached and carried 
by currents to the muddy areas from which it 1 ms been 
trawled. 

Dr. Gilchrist’s observation that the zooids are sometimes 
found in large numbers crawling on the outer surface of the 
ccenoecium agrees with the description of living specimens of 
C* dodecalophus and C. inaquatus (probably = 0. /wdgsont, 
Kidewood ; cf. Manner and Kidewood, 9 , p. 559) which has 
been given by Andeisson ( 6 , p. 15). 

The notes on the behaviour of the living zooids are a 
distinct addition to our knowledge of the genus ; and the 
remarks on the solution of the normal pigments by preserving 
fluids, and on their redeposition in tlie tissues ot the zooids 
from the solution, have a distinct bearing on the interpre¬ 
tation of the pigments in the preserved material of other 
species. Some indication that this is the case has already 
been recorded in the paper by Kidewood and myself 
(9, p. 544). 

Dr. Gilchrist thinks that “ there is no evidence that the buds 
ever develop into normal zooids, and they may be individuals 
specialized for adhesive purposes and cocnoecium4)uilding.’ , 
1 venture to think that this opinion cannot be maintained. 
The occurroirce of almost innumerable individuals in a single 
colony almost necessarily presupposes that the number of 
individuals increases by budding; while Dr. Gilchrist^ 
observation that several zooids may occur in the individual 
camceoial tubes of C\ ( Idiothecia) gilchrhti indicates, in all 
probability, that some of the buds Lave assumed an adulfc 
character. 

It is to be hoped that Dr. Gilchrist will be successful in 
elucidating further the structure and the metamorphosis of 
the embryos and free larvae which he has observed in the 
living condition. In his covering letter he states that some 
of his embryos show traces of five body-cavities. It is in 
this part of his paper that he has been most handicapped by 
the want of literature; and I subjoin one or two notes on 
what has already been done in investigating the embryonic 
development. 

Omitting one or two fragmentary remarks on embryos of 
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C . dodecalophus to which I have referred in my ‘ Siboga ’ 
Report ( 2 , p. 102), the first record of the characters of 
the larvas was given by Andersson ( 5 ), who observed free 
planula-like larvae in the Hying condition. I have myself 
given some account of the early development of C. levinseni 
and C\ gracilis. Somewhat latei, Andersson ( 6 ) published a 
fuller account of the observations referred to in his preliminary 
note, recording a number of facts v\ ith regard to the early 
development of C. dodeca/ophus y G. inwquafus , Orthoecus 
solidus , and 0 . densus. Schepotieff ( 7 ) has described the 
early development of C . indicus ; while Braem ( 8 ) has pub¬ 
lished a paper, based on the results recorded in the memoirs 
above cited, in which he attempts to demonstrate that the 
similarity previously noticed between the larva) of Cephalo - 
discus and those of Ectoproct Polyzoa is an indication of 
genetic affinity, and that it is accompanied by fundamental 
resemblances in stiucture between the two typos of larva). 
I may remaik, in passing, that I am not satisfied that Braem's 
comparisons will hold good ; and in particular this author 
does not seem to mo to have taken sufficiently into account 
the fact that the larvae of Ectoprocta show no trace of the 
JJalanogJossus-hkn disposition of the coelomic cav.ties which 
appeals to be demonstrated in the larva) of Cephalodiscus . 

The accounts which have been given of the development 
in the memoirs already noticed are in close agreement with 
one another; and the following facts appear to he clearly 
established : — 

(i.) The egg of Cephalodiscus is of considerable size— 
reaching a diameter ot G80 p in Orthoecus soltdus —and it 
contains a large quantity of yolk. 

(ii.) Segmentation is complete and leads to the formation 
of a gattrulu-likc stage, although the mode of origin of the 
inner laj er has not been definitely established. The lumen 
of the arclienteron is very small, in correlation with the largo 
amount of yolk. 

* (iii.) The yolk is present in the colls of the inner and outer 
lasers in the earlier stages of development; but it later 
disappears fiom the outer layer, persisting in large quantity 
in a central mass representing the wall of the arclienteron, 
the cavity of which remains very small. 

(iv.) The wall of the arclienteron is continuous with flic 
outer layer, in the later stages observed, near the posterior 
pole of the embryo. This region may be regarded as the 
blastopore, and it seems probable that it gives rise to the 
anus. 

(v.) The frec-swimiuing larva and the later embryos possess 
five body-cavities arranged like those of the adult—namely, 
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a large anterior cavity and two pairs of cleady marked 
coelomic sacs, representing the body-cavities of the collar and 
tnefasome respectively* These cavities are, perhaps, deve¬ 
loped as entcrocooles. 

(vi.) A large area of the ventral ectoderm, which belongs 
in the main to the anterior half, but generally extends con¬ 
siderably beyond the middle of the larva, is much thickened, 
and is occupied by numerous gland-cells resembling those ot 
the anterior or “ ventral ” wall of the adult proboscis or buccal 
shield, and probably gives rise to that part of the zooid. 

(vii.) The anterior pole of the larva is provided with a mass 
of clear vacuolated cells, situated in the ectoderm. This 
organ is, perhaps, of sensory nature, and in 0. indiem it has 
been shown by Schepotioff ( 7 ) to bear ft central tuft of long 
cilia and to he surrounded by a circlet of smaller cilia. 

(viii.) With the exception of the cilia just indicated the 
laiva is not known to cany definite lings of cilia, although 
part at least of its ectoderm is uniformly covered with short 
cilia. 

(ix.) The posterior pole of the larva is generally provided 
with a definite ectodeimic invagination of unknown nature. 
This has been described under the name of the “posterior 
pit” ( 2 ). 

(x.) The deeper parts of the ectoderm of the larva already 
show signs of the development of a diffuse nerve-plexus. 

It appeals imptohable that there is any pelagic stage, and 
the obseivations of Andcrsson seem to indicate that the larva, 
becomes* a zooid by direct metamorphosis. There is at 
piesent no evidence to show how the later stages of this 
change are accomplished, and observations on tliis subject 
and on the commencement of the formation of the coenoeeial 
tubes are specially required. 

Additional Refeuences to Memoiks on Cjcpjtalodiscus . 

( 5 ) Andfhsrox, K. A. “Kino AViederontdeckung von Cephalodiscus^ 

Zool. Anz. xxu. 1903, p. 808. 

( 6 ) -. “pie Pterobranclner der schwedischen 8 iidpolarexnedition 

1901-1903." AViss, Ergebn. schwed. Nudpolar-Fxp. v. 1007. 

( 7 ) SruhJMniMT, A. “Die Pterobranchier ae» Indischen Ozeans.” 

Zool. Jainb. Abt. 8 ) st. xxviii. 1909, p. 4*29. 

( 8 ) Brafm, F. “ Pterobranchior und Br^zcon.” Zool. Anz. xxxviii. 

1911, p. 8-16. ’ , „ t 

( 9 ) IIaiimkk, 8 . F., and Ihni 1 wood, W. G. “The Ptorobmnehia of the 

Scottish National Expedition (190^ to 1904).” Trans. Boy. Soc. 
Edinb. xlix. 1913, p. 031. 

EXPLANATION OF PLATE XI. 

Larva, X 29»>, of Cephalodiseva pilchristi, drawn from a living specimen. 
The anterior end of the larva is at the upper part of thy Plate. 
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XXXI. — On the Lepidoptera collected in 1913-1914 by ITerr 

Gcyr von Schweppenburg on a Journey to the Iloggar 

Mountains . By Lord Rothschild, F.U.S., Ph.D. 

Part I. 

The journey on which these insects were collected was 
undertaken on behalf of Professor A. Koenig of Bonn by 
Heu* Paul Spatz and Hen Geyr von Schweppenburg^ and 
had as main object the collecting of birds, mammals, and 
reptiles. 

They started from Biski a, and went down to Ideles via 
Touggourt, Ouargla, Aln-IViba, and Timassinin. No Lepi¬ 
doptera were collected north of Touggourt, and the bulk of 
•the 900 odd specimens were captuied south of Timassinin. 

It II 0 P A h 0 C E R A. 

Papilionid®. 

PlERINJS. 

( 1 ) Pur is rnpai ? leucotera , Stef. 

Pieris ra}W, var. leucotera , Stefauelli, Dull. Sue. Entoin. ltal. 1809, 
p. 1-17 (Florence). 

1 (J, Ouargla, June 4, 1914. 

(2) EuchloS fallout obtolescens , RotliJ-eli. 

Euthloe falloui obsolescent , Jtnthsrhild, Nou't. Zool. vol. xx. p.112. 
no. 0 (1913) (South Ouod My a). 

1 ? , Oucd Ag’olil, N. of [deles, Ulaich 19; 1 , Idelfcs, 

March 20, 1914. 

(3) Teracolus helvolus , But]. 

Teracolus helvolus, Butler, Proc. Zool. Soc. Load. 1888, p. 94 (Somali¬ 
land), 

1 (?, 2 ? ? , March 25, 1 , March 27, 1914, Llelfes. 

(4) Colias electo croceus (Geoff, in Fourcr.). V 

Pa\nlio croceus , Geoffrey, in Fourcroyer’s Entomoloria Parisiensis, 
vol. ii. p. 250 (1785) (Paris). 

2 (J (J, 3 ? ?, and 1 ? form % helice , lliibn., Ouaigla, 
June 4, 1914. 
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Nymphalid®. 

Nym?ua.ltnjr, 

(5) Pyrameis cardui cardui (Linn.). 

Papilio cardui , Linureus, Fauna Suecica, p. 27G. no, 106*1 (1761) 
(Sweden). 

1 <J, Jan. 26, 1 <?, 2 ? 9 , Jan. 28, 1914, Timawnin ; 
1 g Amgid, Feb. 16-18, 1914 ; 2 <y <$, 1 9 , Ain Tahait, 
Feb. 21, 1914; 2 <? , Idclta, Match 27, 1914; 1 <J, 

Ouargla, Juno 4, 1914. 

Lycanida. 

(6) Zizera lysimon (Iliibn.), 

Papilio lysimon, Ilubner, Europ. Sehmett. vol. i. %*>. 634, 636 (1708- 
1803) (Europe). 

1 cf, 20 kil. S. of Ouargla, Dlc. 23, 1913 ; 1 9 , Ouaigla 
June 4, 1914. 

(7) Tarucus thcophrastus (Fabr.). 

lie f pen a thcophrastns , Fabricius, Entom. SjBtera. vol. iii. part 1, p. 281. 
no 82 (1793) (Morocco). 

1 <£, Amgid, Feb. 16-18, 1914; 2 <? c?, Oued Ag’elil, 
N. oi IdeltM, Alaich 18, 1914* 

(8) Spindans acamas divisa, stibsp. n. 

Diffeis from a* acama*, Klug, in having the uppersido 
of a. bellatrix , Butl., uhilet lie undeiside, is that ot typical 
a. acamas , 

1 ? , Oued Almira, N. of Idele*, Apul 9, 1914. 

(9) VirocJtala livia (Klug). 

Lycmta hi in, King, Symb. Phya. t. xl. tigs. 3-0 (1834) (between Kineli 
ami Aasouon). 

1 ? , Ain Tali.nt, Feb. 21, 1014 ; 1 , 1 ? , Oued Ag'elil, 

March 1!*, 1911 j 1 , I lelbi, Match 25, 1911. 

11 E T E R O C E K A. 

Sphingid®. 

Cu a:n o ca MTitrjs. 

(10) Cileri'i litienla livornira (Esp.), 

JSjilntu' Utomicn, lh>per, Schmitt, ii. p. 196 (1779) (Europe). 

1 cf i 30 kil. N. of Amgid, Feb. 10,1914 ; 4 <J <J , 2 ? ? , 
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Arnold, Feb. 13&11), 1914; 1 <$ , Ain Tahart, Feb. 21, 
1914; 3 rTcJi 3 ? ¥> Timenaiin, March 3, 1914; 1 
Oued Ag’elil, March 19, 1911. 

Lymantriid®. 

(11) Casama uni/ormis (Rothsch.). 

Ocneria ttnifonni*, Rothschild, Novit. Zool. vol. xx. p. 118, no. 22 
(1913) (South Oued M 3 a). 

After 1 had first described this insect, Sir George Ilampson 
was of opinioti that it was the same as innotatu , Wlk.; but 
now that the c? has turned up, lie agrees with me that it is 
distinct. 

<J. Has much shorter and rounder wings than ? , and has 
thorax and foie wings washed and powdered with brown ; 
hind wings wood-grey, not cinnamon-white. 

1 (J, Amgid, Feb. 16-18, 1914; 1 ?, Ti-n-tabarik, 
April 14,1914; 2 ? ?, Ain Tabari, April 19,1914 ; 2 ? 
Tahihout, April 28, 1914. 

Lasiocampid®. 

(12) Chilena geyri , sp. n. 

cf. Antennae, shaft white, pectinations olive-rufous-hrown ; 
head, thorax, and abdomen clothed with long whitish-grey 
hairs strongly inteimixed with pale cinnamon-brown ones. 

Fore wing pale grey densely irrorated with cinnamon - 
brown scales ;» a white spot in cell; a postmedian band of 
dark brown spots. 

Hind wing yellowish mousc-groy irroiated with cinnamon. 

The series is somewhat variable, owing to the basal § of 
fore wing being sometimes more sometimes less inorated with 
daik scales; the size of white cell-spot is also variable. 

Length of fore wing 18-21 mm.; expanse 42-48 mm. 

9 <J, 25 kil., and 1 (J, 50 kil. S. of Bledet Ahmar, 
Dec. Hi & 25, 1913. 

(13) Chilena malacosomoid W, sp. ru 

cj. Antennae gallstone-yellow ; head, thorax, and abdo¬ 
men pale pinkish cinnamon. 

Fore wing cinnamon-grey, a double antemedian zigzag 
line and a median similar one, tho outer portion of which is 
very faint brown; these antemedian and median double linos 
aie joined by crossed lines on vein 1. A postmedian, fainter, 
veiy sinuate line also biown. 

ri/m. <b Mag. A 7 . Ifist. Ser. 8. Vol. xvi. 


18 
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Hind wing cinnamon-grey. 

Length of fore wing 11 mm.; expanse 32 mm. 

1 ( 3 \ Oued Tarnouclat, N. of Idelbs, March 22 , 1914. 

Noctuidse. 

A QUOTING. 

(14) Chi or idea nuhigpra (Herr.-Roll.). 

Hetiothis nubigern , TIerrich-Schaffer, Svat. Bearb. Sohmett. Europ. 
\ol. ii. p. 300 (1815) (Europe), 

1 Oued Alimia, March 15, 1914 ; 1 <J, 1 ?, Oued 
AgVlil, March 18 & 19, 1914 ; 1 c?, Oued Dehin, Maich 20, 
1914. 


(15) Chloridea pe 7 tigera (Soliill.). 

Aoefua pr/iigrra, SchiffermuUer, Syat Vei/. Schniett. Wien, p. 89 
(1770) (Vienna). 

1 <?, Oued Ag’chl, March 19, 1914. 

( 10 ) Eu.eoa Itodnrr (Oberth.). 

Agroth Jiodnrr, Ohorthur, Etuil. Entoin. fuse. iii. p. 45, pi. v. fig. 8 
(1878) (Bou Saada). 

Obmlhnr aftenvaids sank his hodmv as an abeiralion of 
fijnmfrra, and so did Sir (joorge Ilnmpson in vol. iv. p. 177 
of the 1 Catalogue o! Lepidoptcia Ehalama?.’ Now, however, 
since large numbers of hodmr from Aigeiia have come to 
hand, it is quite deal it is a distinct .species. It diffeis 
structurally troin spm if era in having senate, NOT pectinate 
a itenmo. 

The giound-colour vaiics from dark cinnamon-brown to 
whitish buff. 

1 < 3 , 1 ?, Oued Abou, Jan. 19, 1914; 2 ? ? , X)ued 
Ag’eli), Maich 18 &. 19, 1914 ; 1 ? , Oued Tamoudat, Maich 
22 , 1911 ; 1 c <, 1 ? , 20 kil. N. of Idelcs, March 51, 1911. 

(17) luf.roa segetum (Seliiff.). 

Aoctua tujefum, Srhifiei mailer, S\stem. Yerz. Schniett. Wien, pp. 81 & 
•J52, figs 3 1 (177<>) (\ iiMinaj. 

2 ? ? , Idelcs, Maich 27 & 29, 1914. 

(18) Agrotis yp&ilon (Rott.). 

Koctua ypsilon, Kottenburg, Nntuilowlier, vol. ix. p. 41 (177G) 
(Europe). 

1 c? c? . 5 ? ? , Timas&inin, Jan. 28 & 50, 1914 ; 3 £ £, 
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3 ? ?, T-n-Kelemet, Feb. 6-8, 1914; 15 <$ <?, 7 ? ? , 
80 kil. N.o£ Amgid, fc\d». 10 , 1914; 11c? cf, 9? ? , Fel). 13, 
5 c? c?i iM>. 16-18,1911, Amgid; 1 J,2 ? ?, Ain Taliart, 
Feb. 21 , 1914 ; 1 <$, Oued AgVIil, March 18, 1914; 1 J, 
20 kil. N. of Ideles, March 21 , 19U. 

CVCUITAANM. 

(19) Copicucullia syrtana (Mab.). 

Oucntlia syrtana , Mabille, Bull. Soc. Entnm. France, 1888, p. 51 (Oabds, 
Tunis). 

3 <? <?, 1 $, Oued Abboa, Jan. 17 & 19, 1914. 

( 20 ) Cucullia santotimr , Ramb. 

Cumllia santolinre , Ranihur, Ann. Soc. Fntom. France, vol. iii. p. 3£7, 
pi. viii. fig. 4 (1884) (Corsica). 

1 S > 25 kil. S. of Bledet A lunar, T)ec. 16, 1913. 

( 21 ) Cleophana chabordis, Obcrlli. 

Cleophana chabordis , Obcrtliur, Etud. Entom. fasc. i. p. 47, pi. ii fig. 2 
(1870) (Bua Siuida). 

1 (?, Oued Almmi, N. of Tdelb' 5 *, April 4, 1914. 

(22) Ammetopa codeti , ITni|vm. 

Ammetopn codcti , Kampson, Cat. Lepid. lMial. Brit. Mus. vol. vi. p. 120. 
no. 2222, tig. 82 (1900) (Biskra). 

1 cf, Oued Alunra, *\pril 5, 1914. 

„ f (23) Antitype sahariensis , ap. n. 

<?. Antenna* golden brown ; head and thorax cinnamon- 
pink mixed with cinnamon-brown ; abdomen bright cinnamon- 
buff. 

Fore wing dark cinnamon-pink, basal J variegated with 
grey; a broad oblique antemedian band grey ; a large, wedge- 
like, irregular postmedian patch from costa to vein 2 
yellowish grey ; a subterminal band ot greyish marks. 

TIind wing wood-grey, fading to whitish on basal half; a 
teiminal double line, black within, buff outwardly. 

Length of fore wing 17 mm.; expanse 40 min. 

1 cS > Khaiis, April 16, 1914. 


18* 
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(24) Laplugma ex!gua junceti (ZelT.). 

Caradrina junceti, Zeller, Isis, 1847, p. 445 (Sierra Nevada). 

1 (J, Owed Abbou, Jan. 17, 1914; 1 (J, 1 ?, Jan. 26, 
15 S 17 ? $, Jan. 30, 1914, Timassinin ; 2 <? $, 
I-n-Kelemot, 6-8 Feb. 1914; 1 $, 30 kil. N. of Aingid, 
Feb. 10 , 1914; 8 S <S> 3 $ ? , Arnold, Feb. 16-18, 1914; 

1 ? , Temenaiin, Maich 3, 1914 ; 1 Oucd Ag'elil, March 
19, 1914 ; 1 cJ, Oned Dfhin, March 20 , 1914 ; 1 <f f Oucd 
Gif-Aman, March 21, 1914. 

(25) AthetU obcrtJiuri , Rotlisch. 

Athstin oherthuri, Rothschild, Nov it. Zool. vol. xx. p. 12C. no. 57 
(MJS) (South Oued My ft). 

1 ? , Rhaiis Apiil 16, 1914. 

(26) Athetis flora (Oberth.). 

Va rad rina flam } Oberthur, Etud. Entom. fasc. i. p. 45, pi. iv. fig. 3 
(1876) (Province Oran). 

w, Temenaiin, March 6, 1914; 1 S , Oned Ag’elil, 
Maich 18, 1914; l ? , Oucd Debit), Marcii 20, 1911. 

(27) Azema sabulosa (Rothsch.). 

JJub/emma wbulosa, Rothschild, Nov it. Zool. vol. xx. p. 127. no. 64 
(1913) (South Oued Mya). 

1 ? , Atngid, Feb. 19, 1914. 

Erastrianm. 

(28) Eublemma geyri ) sp. n. 

? . Antenna* brown, shaft above white; head and tegulas 
brownish purple, rest of thorax and abdomen pinkish cream- 
white. 

Fore wing pinkish cream-white; a postmedian large 
I’n&^id spot black with lavender centie ; a very sinuate post- 
discin^hand blue-grey ; tennen and fringe broadly brownish 
P ur ple.\ 

iliud whitish cream ; a terminal hair-line dark brown. 

Length ofVr >re wing 6 mm. ; expanse 14 mm. 

•1 ? ?, Tahl^ui, Apiil 2 tf, lit 14. 
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(29) Eublemma griseola (Erscli.). 

Thalpocham griseola, Ersehufl) Fodtsch. lleise, p. 61, pi. fig. 66(1874) 
(Persia), 

1 ? , Acoksem, Apiil 13, 1914 ; 2 ¥ 2, Ti-n-tabarik, 
Apiil 14, 1914 ; 1 ? , A in Talnut, April 19, 1914. 

(30) Eublemma alb id tor, ap. n. 

cJ ? . Entirely cream-white, slightly washed with buff on 
fore wing. 

Length of fore wing, (J 7, ¥ 9 nun.; expanse, (J 16, 
¥ 20 mm. 

1 ¥ y Idol6s, March 29, 1914; 1 , 2 ¥ 2 , Oued Almira, 

April 4 & 5,1914; 1 $, Atngid, April 22, 1911. (Type $ , 
Oued Aliuna.) 

(31) Eublemma deserta (Stdgr.). 

Thalpochare8 descrta } Staudingor, Iris, vol. xii. p. 383 (1809) (Biskra). 

1 Timassinin, Jan. 30, 1914; 1 <$, 2 ¥ ?, Oued 
Ag’elii, March 18, 1914; 1 ¥ > Oued l)eliin, March 20, 1914; 
*1 ¥ > Ideles, March 25, 1914; 1 ¥, 20 kil. N. ot Ideles, 
Maicli 31, 1914 ; 12 ¥ 2 , Oued Tauioudat, March 22, 1914; 
1 cf» 2 ¥ 2, Ouod Ahmra, April 4 & 5, 1914; 3 ¥ ?> 
Aceksem, April 13,1914; 8 2 2 * Ti-n-Tabarik, April *14, 
1914 ; 5 ¥ ? ) Ain Taliart, Apiil 19, 191 4 ; 2 ¥ ? , Amgid, 
April 22, 1914 ; 2 ¥ 2 > Tuhihout, April 28, 1914. 

(32) Eublemma deserti (liothseh.). 

Thalpochare* deserti , Rothschild, Entom. Zeit. Stuttgart, vol. xxiii. 
p. 142 (190V)) (Mraier). 

1 ¥ j Ain Taiba, May 23-25, 1914. 

(33) Eulocastra diapliora atribasalis (llmpsn.). 

Metachrosis atribasalis , Ilompsou, Proc. Zool. Soc. Load. 1896, p. 261, 
pi. x. fig. 11 (Aden). 

1 di Oued Gif-Aman, March 21, 1914; 1 <£, Oued 
Tamoudat, March 22,1914; 1 £ , Oued Ahmra, April 4,1914 ; 
1 ¥ ) Ti-n-Tabaiik, April 14, 1914. 

,, Catocalinjb. 

(34) Anydrophila sabourodi (Luc.). 

Palpanyula sabourodi } Lucas, Bull. Soc. Entom. France, 1007, p. 180 
(Zarcime, Tunis). 

1 Acckseni, April 13, 1914. 
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(35) Leucanifis Jcabylaria, Bang-Haas. 

Leuraniti* kabularia, Bang-IIaaa, Iris, vol. xix. p. 136, pi. v. fig 7 
(1900) (Oafsa, Tunis;. 

11 £ J,14 $ $ , Amgid, 13-19 Feb. 1911; 1 $ , N. of 
Idelfc-*, March 10, 1911; 1 1 ?, Oued AgVlil, March 

13 & 19,1914; 1 (J, Oued iJchin, Match 20, 1911; 1 ?, 
Oued Uif-Auian, March 21, 1911. 


(30) Iiypopla uc it is benenatati t moves, Stdgr. 

Hypoy/amitis mows, Staudingor, Iris, vol. ui. p. 281, pi. ix. fig. 17 
(1894) (Cairo). 

1 have put these two specimens down tentatively as b . moses, 
»Stdgi\, hecausc the desert insects ait; so widespiend and so 
variable that it is hazaidous to dcsciibe them as new. But 
they differ from both b, benenolata, Warr., and b. tnoses in the 
almost obsolete maikings of the fore wings and the less 
defined daik teimmal band on the hind wings. 

1 ? , Accksem, Apiil 13, 1914; 1 ?, Tahihout, May 1, 
1914. 

(37) Clyde arenosa , Rothsch. 

Clyhf arenosa, Rothschild, Novit. Zool. vol. xx. p. 128. no. 09 (1913) 
(South Oued M}a). 

1 $ , Tahihout, Apiil 13, 1911. 

(38) Clyde delunuris (Stdgr.). 

F&eudophia delunaris, Slaudmgcr, Stett Kntom. Zeit. 1889, p. 60 
(Askiialmd). 

1 ? , Oued Almira, Match 15, 1914 ; 5 ? ?, Oued Ag’clib 
March 18 & 19, 1914; 3 $ , 5 ? ? , Oued Gif-Aman, 
Match 21, 1911; 1 $, Oued Tamoudat, Match 22, 1914; 
1 £, Idcles, March 27, 1914; 1 d, 1 ?, 20 kih N. of 
Idelbs, Maich 31, 1914. 

(39) Cortyta rosacea, Rebel. 

IWicyma rosacea, Hubei, Denkschr. Math.-Nat. Akftd. \Vi*sensch. 
> ol. lxxi. p. (K) (1907) (Socotra). 

3 i $, Amgid, 1M>. 19, 1914 ; 4 c? 6, 8 ? ? , Ouc£ 
Debin, March 20, 1914 ; 3 ? $ , Oued Gii-Aman, Match 21, 
1914 ; 2 <y , 1 ? , Oued Tamoudat, March 22,1914; 1 $ , 
20 ki). U. of ldel&", March 31, 1914; 1 ? , Oued Ag'elil, 
April 2, 1914; 2 $ ? , Aceksem, April 13, 1914 ; 2 <$ <$, 
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(40) Cortyta vetusta acrosticta (Pting.). 

Per icy ma acrosticta , Funkier, Iris, sol. \\\. p. 289, pi. vi. tig 1 . (3 (1903) 
(Palestine). 

1 ? , Ti-u-tabarik, April 11, 1014. 

(41) Cortyta dispar (Piing.). 

Per icy ma dispar } Fiinglor, Iris, vol. xvi. p. 290, pi. vi. tigs. 7, 7 a (1903) 
(Palestine). 

2 ? Amgid, Feb. 19, 1914; 1 $, 1 ? , Oued Dehin, 
March 20, 1914 ; 2 $ ? , Oued dif-Aman, March 21, 1011 ; 
1 c?> 3 ? ? * Oued Tauioudat, March 22, 1011. 

(42) Cortyta ieucoptera (llmpsn.). 

Ilypaetra Ieucoptera , llampsou, Proc. Zool. JSoe. Loud. 189(3, p. 2(31, 
pi. iig. 1 (Aden). 

1 cJ, Amgid, Feb. 20, 1914; 1 ? , Oued Amra, Apiil 4, 
1014 ; 1 $, Khans, April it), 19 LI. 

(13) Cortyta fasciolata (Warn). 

Pericyma fasciolata , Warren, Novit. Zool. vol. xn. p. 24, pi. iv. tigs. 11, 
21 (1905) (N&khoilu, Album). 

1 ? , Amgid, Feb. 1(!~18, 1914 ; 1 ? , Ain Talmrt, Feb. 21, 
1014; 1 ?, Kharis, Apiil 16, 1014. 

(44) Cortyta ini par , ilmpMi. 

Cortyta impar f ILainpson, Cat. Lepid. Pbftl. Brit. M us. vol. xm. p. 317. 
no. 8129 (1913) (Punjab). 

1 ? , A’iu Talmrt, April 16, 1911. 

(45) Cortyta piunjlcri , sp. n. 

? . Allied to met ax ant ha, Hmpsn., but at ouce distin¬ 
guished by the large apical dark spot. 

Basal £ of fore wing slate-grey, median ^ sandy brown, 
outer J pale sandy ; ante- and postmedian lines strongly 
sinuate, black. 

Hind wing buff, marginal line black ; a clouded obsolescent 
band runs in from above tornus to median vein near cell. 

Length of fore wing 14-15 mm.; expanse 31-33 mm. 

1 ?, Oued Dehin, Mareh 20, 1914; 1 $, Oued Grif- 
Anian, Mareh 21, 1914. (Type, Oued Oif-Atuau.) 
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Ph YTOMBTMXJI' 

(46) Phytomelra mi deaerticoln (Rothscli.). 

Plusia ni dwrtiada, Rothschild, Novit. Zool. vol. xx. p, 129 (1913) 
(El Golea). 

1 <J, Amgid, Fob. 16-18, 1914; 1 £, Oued Ahmra, 
March 14, 1914 ; 2 <$ <$, Ain Taliart, Maich 21 , 1914. 

(47) Fhytometra gamma (Linn.). 

Phahrna gmnma t Li time us, System. Nat. ed, x. p. 013. no. 91 (1758) 
(Swedeu). 

1 d) Slassel Dhanoun, Doc. 29, 1913. 

Noctuixje. 

(48) Pandesma anysa (enigma (Cln*.). 

Pericyma teirigena , Christoph, JInr. Soe. Kutom. Ross. vol. xii. p. 251. 
no. 21 , tub. u. tig. 27 (1870) (Krosnowodsk). 

1 $, 1 ?, I-n-Kcdemet, Feb. G- 8 , 1914; 1 <J,4 ? 
Am^id, Feb. 13, 1914; 1 <J, Am Tahait, Feb. 21 , 1914; 
1 Oued Ahmia, March 14, 1914; 1 rf, Oued Ag'elil, 
March 18, 1914. 

(49) Imitator st ran tinea (Bang-Haas). 

Palpangula strain men. Bung-Huns, Iris, vol. xix. p. 135, tab. v. fig. 11 
(1900) (Grifsa, Tunis). 

5 S (?, 4 ? 9,25 kil. S. of Bledet Ahmar, Dec. 16, 1913; 
4 ? ? , 20 kil. S. of Ouaigla, Doc. 24,1913 ; 7 <£, 21 ? $ , 

50 kil. 8. of Ouargln, Dec. 25, 1913 ; 3 ? ? , iSlasael l)ha- 
noun, Dec. 29, 1913; 1 <$, Hussi Abbou, Jan. 10, 1914; 
0 <? c? , 23 ? ? , Oued Abbou, Jan. 17, 1914 ; 2 ? ? , Ti- 
massinin, Jan. 30, 1914 ; 2 S S, 5 $ I-n-Kelemefc, 
Feb. 6 - 8 , 191*1 ; 5 cf <$, 6 $ ? , Amgid, Feb. 16-18, 1914. 

(50) Anumeta major, Rothscli. 

Anumeta major , Rothschild, Novit. Zool, vol, xx. p. 180. no. 79 (1913) 
(N. of LI Golea). 

In ‘Novitates Zoologicse/ vol. xxii. p. 234, under no. 46 I 
stated I had received fiotn Heir Gcyr von Sclnveppenburg 
10 S & a,] d 5 $ ? of this species. On close examination 
this proves to be enoneous. Of Herr Greyr’s 15 specimens 
10 S i and 2 ? ? prove to belong to a new species described 
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below, while 2 <£ c? and 1 $ only belong to major . The <£ 
ot major is similar to the $ , but has the fore wings much 
more closely sprinkled with lavcmler-giey scales, giving it a 
paler and more mealy appearance. 

2 <J c?, 1 ? , A in IVibu, May 23-25, 1914. 

(51) Annmeta spatzi , sp. n. 

(J. Antemufc brown ; head, tliorax, and abdomen huffish 
cream-white, as OPPOSED to the SHAUPLY DIVIDED biown and 
grey head and thorax and oieam-wlutc abdomen in cJ major . 

Fore wing huffish sand-colour; two stieaLs on costa, a 
large streak horn base to end of cell along median vein, and 
a broad postdiscal band much indented pale blown; this 
postdiscal band is edged outwardly by a whitish-buff line ; a 
subiipical spot and a terminal row ot wedgo-liko dots black. 

llind wuig: basal half, abdominal margin and fiingc 
creuui-white ; lest of wing pale wood-grey ; a large whitish 
subtenninal patch between toinus and vein 3 in which is a 
large oval oi quadrate black spot; a cienulate daik blown 
terminal line. 

? similar but darker, and markings on fore wings much 
stionger ; basal half of hind wing rusty wood-giey. 

Length of fore wing, 20 mm., ? 21 mm.; expanse, 
cJ 45 mm., ? 48 mm. 

7 <?cf, 1 ,? , Amgid, Apiil 21, 1914; 2 c? cT, 1 ?, 
Taluhout, May 1, 1914; l cf, Am Taiba, May 23-25, 1911. 
(Typo <J, Amgul.) 

(52) A numeia atrosignuta harterti ) Rotlisch. 

Annmeta henkei harterh, Rothschild, Novit. Zool. \ol. xx. p. 469 (1913) 
(8. of El (ioleaj. 

In vol. xxii. p. 234, under no. 46, I diow attention to the 
fact that iSir George Haiupson, in Ins forthcoming volume xiv. 
of the 1 Catalogue/ ia uniting both spilota, Eiscli. and my 
harterti as identical with atrosignata of Walker. 1 cannot 
agiee with him in this. Although desert insects are certainly 
veiy widespread, 1 find the species ot the genus Anumeta 
vaiy locally very consideiably. The truth is that atroeignata 
is divisible into tlueo quite recognisable local races, and must 
stand as follows :— 

Anumeta airosignata atrozignata } Walk.—Western India, 

iScind. 

Much paler aud smaller, mat kings indistinct. 
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Anumeta atroeignala epilota, Erach.—Transcaspia. 

Larger, much darker, fore wings distinctly marked. 

Anumeta atrosignata harterti, Bothsch.—Central Western 

t . $ahank 

Much brighter coloured, more sandy led, and bands ou 
foie wing extremely strongly marked. 

4 c? <J, l 2, Amgid, Feb. 19 & April 21, 1914; 1 9, 
Aceksem, April 18, 1914; 1 <J, 1 $ , Tahiti out, April 19 & 
May 1,1914. * , 

(58) Anumeta tabulosa , Rothsch. 

Anumeta tabulosa, Rothschild, Novit. Zool. vol. xx. p. 129. no. 78 
(1919) (South Oued Mya). 

8 cf cf, 1 2 , Amgid, Feb. 19 & April 25, 1914; 2 $ 2 , 
Oued Dehin, March 20, 1914 ; Ain Tahaut, Apul 19, 1914. 

(54) Anumeta liilgerti (Rothsch.). 

Falpanguta hilyertt, Rothschild, Entom. Zeit. Stuttgart, vol. xxiii. 
p. 142 (1909) (llordj Feijan). 

1 2 , Tmiaaainin, Jan. 26, 1914 ; 3 <$ $, 6 ? g , Amgid, 
Feb. 16-18 & Apiil 22, 1914 ; 1 <j, Oued Anna, March 15, 
1914; 1 (J,l 2, Oued Git-Aman, March 21, 1914; 1 cf, 
2 2 2, Oued Dehin, March 20, 1914; 2 2, 20 kil. N. of 
Idelfes, Maich 31, 1914 ; 1 ? , Ain Taiba, May 23-25, 1914. 

(55) Apopettei cataphanee roteata (Rothsch.). 

Spintheropt roteata, Rothschild, Novit, Zool. vol. xix. p. 126 (1912) 
(Uhardaift). 

1 $, Oued Abbou, Jan. 17, 1914. 

(56) Apopestes dilucida rotea (Staud.). 

Spintheropt dilucida, var. rotea, Staudinger, Stett. Entom. Zeit. 
vol. xlix. p. 63 (1888) (Biskra). 

1 <J, 20 kil. S. of Ouargla, Dec. 24, 1913} 1 <J, Oued 
Abbou, Jau. 19,1914. r 

(57) Tathorhynchus exsiccata (Led.). 

Spintherope exticcata, Lederer, Verhand. rool.-bot. GeselL Wien, 1888, 
p. 204, pL ii. fig. 12 (Syria). 

1 <?, 1 2, Amgid, Feb. 16-18,1914 ; 1 3, Oued Ag’elil, 
March 19,1914. 


[To be continued.] 
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XXXlI.—-A T ofes on the Tahanidse of the Australian Region. 
By Gertrude Ricardo. 

[Concluded from p. 40.] 

Tax genera Silvius, Chrysops, and Ectenopsis are included 
in this paper, with four new genera, all in the Pangoninte 
division of the Tabanidtt, and, with the last group of the 
Tabaninae, comprising the subgenus Therioplectes , added, 
concludes the work on the family of Tabanidae. 

More material to add to the Brit. Mus. Coll, will be most 
welcome, and will be gladly identified by the writer of this 
paper. 


pAmONlNJB. 

Silvius, Meigen. 

Svet. Beichreib. iii. p. 27 (1820). 

See Kicardo, Ann. & Mag. Nat. Hist. (7) vlii. p. 200 (1001). 

The species of Silvius as yet recorded from Australia 
are:— 

Stlvius marginatus, $ , Walker. 

? Silvius mtescens, Walker. 

Silvius Silvester, Bergroth. 

Silvius marsoni, Summers. 

Silviusjulcocki, Summers. 

Silvius strangmarmi , Summers. 

Silvius lunulutus , Bigot, described by him under Tabanus, 
Silvius lurida , Walker, described by him under Pangonia. 

* To these four new species are now added. 

* All the old species are represented ii^the Brit. Mus. Coll, 
except Bergroth’s species, of which 1 have no knowledge; it 
is described as from Central Queensland, a small blackish 
species with two black-brown discal spots on the abdomen. 

On the species from New Guinea, see Ricardo, * Rdsultats 
Expdd. Sci. N6erlaudaise, Nouvelle Guinea,’ vol. ix., Zoologie, 
livr. 3, p. 887 (X913). 

* 

Silvius lunuktus, 2 > Bigot, Mdm. Soe. Zool. de France, v. 
p. 688(1892) [Tabanus]. 

This female type in the Yerrall Coll, is not a Tabanus 
species, but apparently a species of Silvius , though, the 
antenna^ third joint, the palpi, and proboscis being broken 
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off. it is difficult to decide $ but ocelli tud> email spinet cm 
the tibiae ere present. '* 

It is a brownish-coloured small At, with paler Segmenta¬ 
tions on the abdomen, covered with white hairs, and the 
thorax has grey tomeutose stripes. The forehead is .parallel 
with a small reddish-brown frontal Callus, reaching the eyes, 
which are bare. Legs reddish yellow. Wings dear. 

Length 11 mm. 

Silvius lurida, ? , Walker, List Dipt. i. p. 140 (1848) (Pa«- 
ffonia ] j Ricardo, Ann. & Mag. Nat. Hist. (7) v. p. 121 
(1900). 

Type (female) from Tort Stephen, New South Wales, 
with a note, “ very troublesome* to man and cattle,” and 
another female freftn Swan River, W. Australia.* 

This type and the other female are both in bad condition, 
but as they clearly possess ocelli and spines on the hind 
tibise, they do not belong to any genera of the Tabaninse, 
and tbe antennae having only five divisions on the third joint 
precludes them from belonging to the genns Pangonia . The 
shape of the palpi, which are long and slender, with trun¬ 
cated tips as in Silviut marsoni and other species of SUvius 
from Australia, leads me to place them in this genus. 

A rather large Species compared with others of the genua. 
Face reddish, covered with grey tomentum. Beard white. 
Palpi long and slender, cylindrical, slightly dilated, and con¬ 
cave at base, with the tips truncated, yellowish ft colour, 
about a third of the length of proboscis* Antenna reddish, 
the third blackish; the first joint short, with some black 
pubescence, the second very small, cup-shaped, the third 
with,the first division large and brood, the last four join* 
very small. SubcXHus shining red, with traces of grey 
tomentum, protuberant and large. Forehead parallel, hardly 
more than three times as long as it is broad, with a large, 
broad, shining reddish stripe as frontal callus, ending 
posteriorly in a short point. Eyes bare. Ocelli distinct, 
Thorax appears reddish, with three dark stripes, covered with 
grey tomentum; it is probably very much denuded. Scu~ 
tflmfn reddish. Abdomen reddish yella$v, with traces of grey 
tomentum on the segmentations ana on dorsum of apical 
segments: it is also much denuded. Legs reddish, the tarsi 
duskyV Wings dear, veins and stigma yellowish, the poste¬ 
rior cell* all widely open, no appendix. 

Tim afejte, description is of the type only; the other 
female'is pftybably identical, but the forehead seemsjiari'oiier 
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and the subcallus and frontal callus ate darker in colour ; 
too spines on hind tibia: are present, though small ; in the 
type the hind legs are destroyed. 

Length of type 14} mm.; other female 16, and its pro* 
boscis 3^ruu. 

Silvius doddi , 2, sp. n. 

IVpe ( ? , from Mr. Wainwright’a Collection) from Ku- 
randa, Queensland, Sept. 1910 (F. P. Dodd), and another. 
Two females in German Ent. Museum Collection from 
Herbprton, 6700 ft. {Dodd), and Cairns, N. Queensland ; 
also a male from Herberton. 

A small yellow Uh-brown species; antennse and legs 
y( llowish. Wings tinged yellowish brown. 

Length 9$ mm., others 8 mm. 

Face brown, with some paler tomentum and brown hairs on 
cheeks ; furrows on each side of face deep, beard brownish. 
Palpi slender, the same width throughout, curved, yellowish, 
with dense but short dark pubescence, not quite so long as 
the proboscis. Antenna bright reddish yellow, the first two. 
joints paler yellow, with black pubescence, the third joint 
with the first division wide, the angle representing the tooth 
on the middle pf upper border, the last four divisions small 
and narrow. Forehead almost parallel, slightly wider ante¬ 
riorly, more than four times as long as it is wide, yellowish 
brown, with some blackish hairs, the frontal callus brown, 
almost lineal, the ocelli prominent. Thorax and scutellum 
reddish brown, with traces of grey tomentum and with 
scattered short yellow hairs ; sides and breast the same, 
with black hairo. Abdomen yellowish or reddish on the first 
three or four segments, then becoming dark brown with 
the segmentations greyish and the sides yellowish; the 
brown colour appears more or less on the paler segments; 
pubescence chiefly black and unnoticeable, some yellow hairs 
fringing the posterior borders of the last segments ; under¬ 
side yellowish, dark at apex. Lege reddisj* yellow, with 
black pubescence. Wings tinged most deeply on auterior 
part; stigma brown, veins yellowish, with a short appendix, 
not always present. 

The male is darker, the palpi with long black hairs, 
conical in shape, the face with some long hairs. Eyes 
distinctly pubescent, the hairs reddish. Thorax blackish 
(perhaps discoloured)., 'Abdomen with tluy first segment 
black. Legs with the femora blackish. 
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Silvius front alis } ? , sp. n. 

Typo ( ? ) and another from Palmerston, N. Australia. 
In German Ent. Museum Collection. 

A species rather similar in general appearance tp Silvius 
nustralisy sp. n., but easily distinguished by the*different 
shape of forehead and by the yellowish palpi and legs. 

Length 9-9^ mm. 

Face covered with greyish tomentum, a few davk hairs in 
centre and white hairs on cheeks. Beard white. Palpi 
yellowish, with black pubescence, long, cylindrical, curved. 
Antenna: reddish, the first two joints paler, with black hairs, 
the third dark at apex, with an obtuse angle at base of first 
division, which is large. Forehead same colour as face, 
parallel, about four times as long as it is broad ; the frontal 
callus daik brown, shining, almost square, filling up the 
entire width of forehead, produced posteriorly or with an 
irregular border, from which proceeds* a narrow spindle- 
shaped prolongation not quite reaching the ocelli. Eyes 
bare, with two distinct stripes. Thorax reddish brown, with 
four grey tomentose stripes; pubescence on these stripes 
whitish, elsewhere brown. Breast reddish, with grey 
tomentum and white aud black hairs intermixed. Scutellum 
reddish, with traces of grey tomentum; a few long brown 
hairs are visible and some short white hairs. Abdomen 
reddish brown, the posterior borders of segments grey, 
tomentose ; pubescence black and rather abundant, at sides 
on the grey bauds silvery white : underside the same, the 
grey hands narrower. Legs yellowish, the femora darker, 
reddish blown, with white pubescence, which is also largely 
present on the tibiae; elsewhere it is black. Wings clear, 
stigma yellow, veins darker yellow. 

Silvivs indis l hiatus, ? , sp. n. 

Type (female) and another in Brit. Mus. Coll, from Ade¬ 
laide River, N. Australia. 

Thiee females in Berlin Museum Collection from Palmer¬ 
ston, N. Australia. 

A dull reddish-brown species ; legs and antennae the same 
colour. Abdomen with traces of lighter-coloured segmenta¬ 
tions. 

Length of type 12 mm., others 9-13 mm. 

Face reddish yellow, covered with grey tomentum ; some 
brownish hftirs on cheeks. Beard dirty white in colour. 
Palpi long and slender, only slightly stouter at base, ending 
in u rounded point, two-thirds the length of the proboscis, 
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reddish yellow, with some fine black pubescence. Antenna 
same colour, the first two joints duller, with black hairs, the 
third joint wide at base, with a slight angle, not longer than 
the last four divisions together. Forehead the same colour, 
parallel, about five times as long as it is broad ; the frontal 
callus almost square, taking up the whole width of forehead, 
shining blackish brown, with a lineal extension to the ocelli. 
Eyes bare. Thorax mahogany-coloured, with some grey 
tomentum; scutellum and breast the same. Abdomen 
reddish brown,, darker at the apex ; traces of paler bands on 
the second and third segments. Legs reddish yellow. 
Wings clear, with yellowish veins. No appendix. 

8tlvius australis , $ , sp. n. 

Type (female) and a series of females from Stannary Hills, 
N. Queensland, circa 3000 ft. (Dr, T, L. Bancroft ), and a 
scries of females in German Ent. Museum from Kuranda 
and Cairns, N. Queensland. 

A small brown species, the abdomen with narrow grev 
bands ; antennae dull reddish. Legs blackish. Wings 
hy aline. 

Length 9 min. 

Face covered with grey tomentum, a few white hairs on 
cheeks. Beard white. Palpi long, cylindrical, more than 
half the length of proboscis, slightly curved, reddish brown 
or blackish. Antenna dull reddish, darker at apex, the first 
two joints with black hairs, the first division of third joint 
large, with an obtuse angle in place of tooth. Forehead 
same colour as face, broader anteriorly than at vertex, so 
that its length is only about double the width, mcasuiing 
from the widest part above an ten me. Frontal callus 
brownish black, large, an elongated club-shape, the lower 
end reaching the ocelli ami ending in a short point. Eyes 
bare. Thorax brown, with two distinct grey stripes, sides 
also grey. Breast greyish. Scutellum brown, with grey 
tomentum. Abdomen brown or blackish brown, the poste¬ 
rior borders of segments covered with grey tomentum, the 
pubescence dark on the brown, white on the tomentose 
borders ; utiderside almost wholly covered with grey 
tomentum, the apex blackish. Legs blackish. Wings 
hyaline, no appendix, veins and stigma brown. 

This species must be nearly allied to Silvius Silvester 
(Bergroth), but iu the description no mention is made o£ the 
forehead and the antennae are described as blackish and the 
abdomen with yellow-haired bands. The type came from 
Central Queensland. 
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Mr. Marshall informs me that this species has been found 
at Cape York by Dr. MacGillivray. 

Silvius notatu *, ? , sp. n. ^ 

Type (female) from Kalamunda, S.W. Australia, 850 ft., 
March 1914 (/?. E. Turner ), 1914, 258. 

A badly preserved female from Malice District, Victoria, 
in Mr. French’s Coll, is probably a specimen of this species. 

A black species, with four small wliite-haired spots on the 
abdomen, subcallus shining, forehead fairly broad. Palpi 
slender, with truncated tips, as in several species from 
Australia. 

Length 13 mm. 

« Face covered with grey tomentum and with rather thick 
brown hairs on each side bordering the cheeks and a few in 
the centre. Palpi reddish yellow, wider at base and con¬ 
cave ; the long slender point is longer than the basal half; 
pubescence consists of short black hairs, which are also 
present at the tip. Beard dirty white. Antennae reddish 
brown, the first two joints with black hairs, the third with 
its basal division broad, showing a very slight angle, the last 
four joints very small. Subcallus "protuberant, reddish 
brown and shining. Forehead slightly narrower anteriorly, 
about four times as long as it is broad, the ocelli very 
distinct, with grey tomentum round them, pubescence on 
forehead black. Thorax blackish, with grey tomentum, 
forming four stripes ; sides reddish, with brownish hairs and 
white ones below on the breast, on dorsum with blackish* 
brown hairs. Scutellum s ame as thorax, with a fringe of 
chiefly white hairs. Abdomen blackish, covered with some 
grey tomentum, and with white hairs at aides ; the four spots 
are situated on the third, fourth, and fifth segments in the 
middle of each segment, with their base resting on the 
posterior border, being in shape short, triangular ; there are 
traces of one on the second segment; all the segmentations 
with white hairs; elsewhere the pubescence is blackish. 
Lege obscurely reddish yellow, the femora blackish, with 
white hairs; pubescence otherwise black. Wings clear, 
veins brown. 


Chrysops, Meigen. 

Nouvelle Classification, p. 23 (1800). 

Only two species of this genus have been recorded from 
the Australasian Region —Chrysops te&taceus, Macq., and 
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Chrysops albicinctus, v. d. Wulp. This last is from New 
Guinea* the former from Tasmania. 

One new species is now described. 

Chrysops australis, ? , sp. n. 

Typo (female) and another from Ilcrbcrton, Queensland, 
3700 ft. (Dodd), in German Knt. Museum. 

Type (male) and others from Kurauda and Ilcrbcrton in 
Mr. Wamwright’s Coll., by the same collector. 

A species with the usual daik brown band on wing, 
divided by a clear* distiuct, narrow baud from the pale 
brown apex. Abdomen brownish, with a pale yellow band 
on the second segment and a median yellow short stripe. 

Length 10 mm. 

Face honey-yellow, covered with grey tomentum, bare and 
shining in 4 the centre. Palpi reddish yellow. Antenna 
long and slender, the first two joints honey-yellow, with 
some black pubescence, about equal in length, the third 
equal in length to the two joints combiuod, stouter, the 
fust division a9 long as the four succeeding ones, which arc 
equal in size ; the colour of this third joint is rather a darker 
shade than the others, and some very fine pubescence is 
apparent. Forehead black, with grey tomentum; the 
frontal spot is represented by a large brownish tubercle, not 
reaching the eyes ; forehead broad; ocelli distinct. Eyes 
bare. Thorax reddish brown, shoulders with golden-yellow 

I iubesccnce, which is continued in an oblique stripe on the 
ireast; there is a tuft of similar hairs at base of wings. 
Scutellum same colour as thorax. Abdomen blackish brown, 
more reddish brown towards the apex; the (lark colour on 
the second segment is represented as a half-circle, deeply 
indented on its posterior border by the median jcllowish 
spot, all the anterior half of the segment and its sides being 
pale yellow or whitish; on the third and fourth segments 
the median spots are long ami narrow ; underside with the 
base of abdomen pale yellow. Legs reddish yellow, with 
black pubescence, the tarsi pale yellow, tibiae a little incras- 
satc. Wings with the fore bordci and the transverse band 
bYown, and the whole apex pder, brown, divided from the 
baud by a white narrow baud running across from the base 
of the fork of the third vein, 

Male identical. Palpi with long brown hairs. Eyes 
contiguous, the large facets pale brass-colour, with two dark 
spots and a curved dark band on the outer posterior border 
of each eye, the small facets brown.* Thorax and scutellum 
Ann • cfc Mag . N. Hist . Scr. 8. Vol , xvi. 19 
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lighter in colour. Abdomen with the first segment more 
yellowish, and with hardly a trace of the blackish-brown' 
band on posterior border; tbe dark colour on the second 
segment docs not join in the centre, but is represented as a 
narrow black stripe on each side of the yellow spot, with the 
apex converging towards the centre. 

j Bctenopsis vulpecufa , $ ?, Wied. Ausszweifl. Ins. i. p. 195 
(Chrysops ) (1828); Macq. Dipt Exot.i. p. 116 (1838); 
Loew, Dipt. Sudafrik. i. p. 15 (1860); Ricardo, Ann. & 
Mag. Nat. Hist. (7) viii. p. 297 (1901). 

Pangonia angusta, <£, Mae<j. Dipt. Exot., Suppl. ii p. 27 (1817). 

Corizaneura anguata ) J, Bigot, Mtftn. Hoc. Zool. do France, v. p. 017 
(1892). 

Corizaneura rubiginota , 6, Bigot. I e. p. G17. 

Types of Pangonia angusta (three males), Macq , in the 
Verrall Coll., from New South Wales in very poor condition. 

Type of Corizaneura angusta (female), Bigot, in the same 
Coll., from Australia. 

Type of Corizaneura rubigviosa (male), Bigot, from Aus¬ 
tralia, in same Coll. 

A series of females from Stannary Hills, N. Queensland 
(Dr. T. L . Bancroft ), 1909 145, in Brit. Mus. Coll. 

One female from Kuranda, N. Queensland, in the German 
lint. Museum. 

Two males from Kuranda and Hcrberton, N. Queensland 
(Dodd), iu Mr, Wainwright’s Coll. 

Wiedemann described this species under Chrysops, but 
Macquart formed the genus Ectenopsis for it, considering 
that the prolongation of the face was its most staking 
characteristic. Loew remarks that Macquart had probably 
not seen tbe species, the type of which, described from an 
unknown keality, was in the Berlin Museum; and Loew 
considered tbe creation of a new genus unnecessary. A 
long senes of the females of the species being now in the 
Brit. Mus. Coll, 1 have been able to establish tbe identity of 
Bigot's two types with it, and find that the autemue have 
the third joint with eight divisions , which will necessitate 
removing it to the first division of the Pangonime, and pre¬ 
cludes it being kept in the genus Chrysops. It must evidently 
be kept as a separate genus, reverting to Macquart’s name. 

Tbe generic characteristics arc the form of the antennas, as 
above stated, the shape of the face , which is convex and 
short, the forehead being long and concave and broad; tbe 
proboscis is short, the palpi small, cylindrical. Eyes bare. 
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Abdomen long and narrow. Wings rather large, with the 
first posterior cell not at all narrowed at border. 

A slender reddish-yellow species; the antennae black at 
apex. Legs black and yellow. Wings clear. 

Length 11 mm. ; proboscis 1J mra. 

Female. Face and forehead raw-sienna in colour; the an¬ 
tenna situated beyond the middle of the head, nearer the 
mouth ; the face is short, convex, separated by a deep furrow 
from the small cheeks, quite bare ; a few very short hairs 
are visible just below the autcnntc. Palpi the same colour 
as face, but becoming darker towards the apex, with short 
black pubescence. Beard almost nil, represented by a few 
short reddish hairs. Antenna same colour as face, the first 
two joints with some black hairs, the first joint short, the 
second ouly half its length, the third with the last four 
divisions deep black ; the basal division is almost square, 
nearly as long as the second joint, the next three divisions 
small, the last four rathe r larger. Forehead wide, with no 
callus, wider anteriorly, about half as long as the length; 
between the subcallus and the vertex t he forehead is concave; 
ocelli distinct. Eyes quite bare. Thorax , scutellum , aud 
abdomen raw-sienna in colour, bare, a few same-coloured hairs 
on abdomen. Halteres black. Wings rather large, clear ; 
appendix present, stigma blackish, veins black. Legs rather 
variable in colour, black, the femora usually yellowish, 
darker at their apices, all coxas yellowish. 

Bigot’s type (angusta) has the legs entirely yellow, the 
tarsi a little darker. Wiedemann describes the legs as all 
black. 

Male very similar, more hairy. Palpi almost the same in 
shape, with longer and more numerous black hairs ; face 
also covered with brown hairs. Eyes with larger facets 
covering most of their surface, only leaving the lower third 
with small ones. Thorax rather darker in colour, with 
brown long pubescence; scutellum with yellowish hairs. 
Abdomen with long yellowish Jiairs at sides, somewhat darker 
at the apex. Leys with the femora yellowish or often largely 
black. In Bigot's types ( angusta) they appear almost 
wholly reddish yellow. His type rubiginosu is in very bad 
condition, and the three male types of angusta are little 
better. 


C/Enopkosopon, gen. nov. 

Formed for two females from Blue Mts., New South 
Wales, in Mr. Wainwright's Coll. 

* The most striking characteristic in. this species is the 

1<J* 
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enormously large palpi in the type; unfortunately only the 
small first joint remains in the other female. The antenna 
arc small, the third joint with eight divisions, the first one 
small, stout, the others very small ; the first two joints have 
heavy black pubesceuce. The forehead, is very wide and 
concave, narrower at the vertex. Ocelli very distinct. 
Spines on hind tibiie small, but'very stout, Wings large, 
with all posterior cells open. 

Canuprosopon wainwrighti, ? , sp^n. 

A large fulvous-coloured species, with wings tinged 
brown. 

Length 16£ mm., the other female 15 mm. ; proboscis 
2 nun. 

Fare amber-brown, with yellowish tomentum, the large 
tubercular upper part devoid of tomentum, with short black 
hairs ami a bunch of them on the upper part of cheeks. 
Beard pale yellow. Palpi amber-brown, the first joint paler, 
short, stout; the second joint very large, flattened, club- 
shaped, curved, narrow at the extreme base, becoming wider; 
the whole surface on outer side covered with short black 
hairs, the inner side almost bare, the proboscis about a third 
longer than these palpi. Antenna situated on the pro¬ 
tuberant subcallus, the first two joints the colour of the 
face, the third joint redder, dusky at its extreme apex ; the 
first joint short and stout, covered with stout black hairs, 
the second one the same, about half its-length; the third 
joint with a ring-like first division, the second short and 
stout, the remaining ones narrower and very small. Fore¬ 
head very wide, a third narrower at the apex, hollow in the 
centre, same colour as the face, devoid of pubescence. 
Ocelli large. Kges small, with greenish reflections, bare. 
Head small in comparison with the aizo of iusect. Thorax 
Sudan-brown, with two yellowish tomentose lateral stripes 
and a very narrow indistinct median one; the yellowish 
tomentum appears at sides and on the posterior half of 
dorsum, and wholly covers the scutellum ; the pubescence 
consists ol very short black hairs, on the scutelfuni of longer 
yellowish hans. Abdomen amber-brown, but not very f 
uniform in colour; an indistinct dark median stripe is* 
visible, pubescence almost nil, a few short white hairs on the 
segmentations. Legs raw-sicmia, the tibiae somewhat paler; 
coxsb with some short black hairs; pubescence' elsewhere 
yellowish. Wings large, brownish, becoming paler on the 
posterior border ; veins ieddish .yellow ; appendix rudi* 
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mentary ; all posterior cells open, but the fourth is narrower 
at the border. 


DEMorLATcrs, gen. nov. 

Formed for the male type named Corizoneura trichocera 
by Bigot; females are now to hand which are identical with 
this male. There are also three male specimens of evidently 
auother species of this genus, winch are described below ; 
and there are two males of different species appaicntly from 
Brisbane and Mackay m the But. Mas Coll, which 1 do not 
propose to describe. 

The species aie distinguished in the females by the club- 
shaped palpi and by the broad concave forehead, in the males 
by the very hairy*/ 11 *?*; palpi , and antenna, in both by the 
rather flat abdomen and huge wings* Ocelli large and 
distinct. Spines on hind tibuc Antenna with at least eight 
divisions on the third joint, having a short fiist joint, the 
Becond one only half its length, the third very slender, com¬ 
posed of a small almost squaic tirst division, the following 
ones very small and narrower. The females may be distin¬ 
guished by the smaller club-shaped palpi and by the face, 
which is \ery much produced under the antennas, almost 
reaching the upper bolder ot the first antennal joint. 

The genus is allied to Ectenopsis m the shape of the fore¬ 
head in the female ; but is at once distinguished from it by 
the very much larger palpi, and in the male by the larger 
first antennal joint, which with the second joint is very 
much more hairy. 

Demoplatus trichocerus, £ ?, Bigot, Mem. Soc. Zool. de 
France, v. p. 010 (1892) [ Corizoneura ]. 

Typo (female) from Ilcrberton, Queensland (Dodd), in 
the German Ent. Museum, and another female m the same 
collection from Kurauda, Queensland. 

Type (male) from Australia in the Verrall Coll, and two 
other males Irom Kuranda and Herberton m German Ent. 
Muscurri. 

A reddish-brown species, with the cross-veins of the pale 
thrown wings shaded dark brown. Legs honey-yellow or 
reddish yellow. 

Length, females 12-13 mm., males 12-13 mm.; proboscis 
hardly more than 1 mm. 

Remale.—Face Sudau-brown, very short, tuberculous in 
centre, some black bristly hairs ou the outer borders, m the 
groove dividing the face from the cheeks. Beard consists of 
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fairly long fine brownish-black hairs. Proboscis short. 
iW/n large, almost as long as proboscis, the first joint short, 
the second long, club-shaped, with black hairs, thick towards 
their apices, in colour similar to the face. Antenna some¬ 
what paler and more yellow, the first two joints with long 
black hairs, the third with short ones on every division on 
outer side, the last divisions dusky in colour. Forehead very 
wide and concave, the most striking characteristic of the 
genus, same colour as face, with a very few black hairs, 
slightly narrower at the vertex. Ocelli large and distinct. 
Eyes bare. Thorax and abdomen Sudan-brown, the abdomen 
rather darker. Thorax with a round waxy-yellow spot on its 
anteiior angles, covered with some reddish-yellow tomentum 
and a very few black hairs ; traces of rufons-colourcd hairs 
on the posterior border. Seutdhnn more yellow in colour. 
Abdomen flat, with some appressed reddish-yellow pubes¬ 
cence, Legs antique-brown, some long black hairs on coxie 
and femora, elsewhere chiefly reddish yellow. Wings large, 
longer than the abdomen, pale brown, tinged yellow on the 
fore border; all cross-veins shaded; appendix, if present, 
short; all posterior cells widely open. 

Male identical in colour. Face not tuberculous nor very 
short, long brownish-black hairs below antenuae on centre, 
covered witli greyish tomentum. Beard composed of sparse 
white hairs. Palpi slender, cylindrical, the first joint short, 
the second long, with dense short pubescence, reddish yellow, 
not so long as the proboscis. The frontal triangle is very 
small, the eyes joining almost their whole length. Ocelli 
large, on a protuberant tubercle. Wings with the appendix 
more marked than in females. Genital organs proinincut 
beyond the sixth segment. 

Demoplatus australis , , sp. n. 

Male (type) from Katoomba, Blue Mts., 3100 ft., New 
South Wales (Dodd), 1912, and another, both in German 
lint. Museum ; also another male from the same place in 
Mr. Wainwriglit's Coll 

A dark-coloured species, with brownish wings, darkest on 
„tbe fore border. Legs and antennae reddish yellow. * 

Length 12 mm.; proboscis 1£ mm. 

Face brownish, with greyish-yellow tomentum, somewhat 
produced below the antennae, forming a large tubercle 
covered with long black hairs, which are also present on the 
cheeks. Beard silver-white. Palpi a little more than half 
the length of the proboscis, reddish-yellow, the first joint 
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covered with grey tomentum ; pubescence on the second 
joint consists of short black hairs on the upper and lower 
sides and of longer oues on the first joint, which is short, 
stout; the second joint long, cylindrical. Antenna: situated 
on a slightly raised tubercle, the same colour as palpi, dusky 
at apex, the first two joints with long black hairs, the third 
with only a few short black ones on apical joints; the third 
joint has the first division small, ring-hke, the second larger, 
almost square, the remaining narrower and small. Frontal 
triangle small. Eyes bare ; oce lli large. Thorax blackish, 
but covered with olivc-coloured tomentum and with fairly 
thick pale fulvous hairs; sides with the same hairs; breast 
with white hairs. Scutettum identical, the hairs on posterior 
l>ordcr white. Abdomen narrow, flat, the gonital organs 
protruding, reddish, the abdomen itself blackish, with very 
narrow reddish segmentations on some of the segments; 
pubescence apparently sparse, consisting of loug white hairs 
on the posterior borders of segments; underside more 
reddish in colour, with white pubescence. Legs much the 
same colour as the antennae, Mars-yellow; coxae blackish, 
with olive-coloured tomentum and long white hairs ; pubes¬ 
cence on femora reddish, with long white hairs on underside, 
on tibiae and tarsi chiefly black. Wings large, longer than 
abdomen, the brown colour most intense on the anterior 
half, fading away on the posterior border ; veins brown, 
small appeudix present, all posterior cells widely open. 

Mr. Marshall gives me the following additional localities 
for this species, the collectors being Dr, J. Burton Cleland 
and Dr. E. W, Ferguson :—2 cj, Milson Island, Iiawkes- 
bury River, 31.iii. 15, 11. iv. 15. Taken resting on bracken. 
Eyes of a rather dull coppery red. 

PsECDOT4BANUS, gen. nOV. 

Formed for two species from Queensland. 

Ocelli and spurs on hind tibiae present. Antenna with 
eight divisions on the third joint, which is broad and 
Tabanus-Yike at the base, with the three divisions after the 
first basal one indistinct; the last four divisions small and 
distinct, the first joint very short, hardly more than half 
the length of the first four divisions of the third joint; the 
second smaller, cup-shapod. Palpi two-thirds the length of 
the proboscis, 7'abanusAike. Wings with all posterior cells 
open \ no appendix. 

The species resemble in general appearance species of the 
genus Tuba hus. Proboscis short. 
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Pseudotabanus distinctus, sp. n. 

Typo (female) in Brit. Mns. Coll, from Inkcrrnann, near 
Townsville, N. Queensland (W. Stalker), 1908, 151. 

Black; the abdomen with yellowish bands. Antenn® 
and legs black. Wings grey, tinged deep brown on the fore, 
border and more widely so at the apex on the submarginal 
cell. 

Length 14 mm.; "proboscis 2 mra. 

Face covered with grey tomentum and with some silvery- 
white short hairs in the centre and on the cheeks. Beard 
same colour. Palpi rather long, two-thirds the length of 
proboscis, blackish, a little stout at b«i*e, ending in a long 
point. Antenna same colour, the third joint with an ang^e 
at base on its first division, the first two joints with a few r 
dark hairs. Forehead more yellowish in colour than the 
face, parallel, about five times as long as it is broad; the 
frontal callus long, almost lineal, slightly enlarged aute- 
riorlv, reaching the ocelli. Eyes bare. Thorax black, with 
two lineal grey tomentose stripes, postenoi ly, with a narrow 
gicy border which extends up the sides as far as the suture. 
Shoulders above this latter are yellowish. Breast and sides 
blackish, with grey tomentum and white hairs. Scutellum 
black, with a few white hairs. Abdomen blackish brown, the 
posterior borders of all segments brownish yellow fading 
into giey; there is also a narrow band on anterior border of 
second segment; the bands are widest on the first two 
segments ; pubescence on bands yellowish white, elsewhere 
black ; Underside same as dorsum. Legs wholly blackish 
brown. Wings with no appendix, fore border narrowly 
yellow as far as the stigma, winch is brown. 

Pseudotabanus queenslandi , sp. n. 

Type (female) from Kuranda, Queensland (P. P. Dodd), 
1914, 881, in But. Mus Coll. 

Another female from Kndeavour River, Queensland, in 
Mr. French's Coll. 

A blackish species, with median grey spots and bands on 
abdomen. 

Length 14^ mm. 

Face covered with ashy-grev tomentum, convex in the 
centre, divided from the cheeks by a deep furrow ; pubes¬ 
cence on face scanty, consisting of a few short white or 
yellow hairs. Beard white. Palpi same shape as those of 
Pseudotabanus distinctns , black, two-thirds the length of thgg 
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proboscis. Antenna black, the first two joints with black 
naira ; the third joint in type is imperfect; in the other 
female the basal divisions are fairly distinct, the basal 
divisiou broad, forming a slight angle. Eyes bare. Fore- 
Jieu4 parallel, same colour as face, about five times as long 
as itja ,broad ; the frontal callus blackish, very narrow, con¬ 
tinued nearly to the vertex, euding in a fine point. Ocelli 
distinct. Thorax blackish, with two distinct grey tomentoso 
broad stripes, with appressed white and fulvous pubescence, 
longer at sides and on posterior border. Scuteltum covered 
with grey tomentum, leaving a dark brown spot in the 
middle, with fairly long white pubescence. Abdomen 
blackish, the median spots triangular, large on the second, 
third, and fourth segments, their apices not quite reaching 
the anterior borders; a narrow band of white hairs is con¬ 
tinued from each spot to the side, where it broadens out 
into a wider spot continued up the side of segment; sides 
with long white hairs; pubescence on the grey spots white, 
elsewhere black; underside with white-haired bands, matching 
those on the dorsum. Legs black, the pubescence on the 
coxae and underside of femora white, elsewhere black. 
Jlings clear, tinged faintly with brown on the fore border, 
more widely so towards the apex ; veins yellowish brown. 

The species bears a great resemblance in the shape of the 
frontal callus and forehead and in the markings of the wings 
to Pseudutabanus distinclus. 

Pseudo pang oni a, gen. nov. 

This genus is very distinct from any other genus known 
to me in the Pangoniuee in its general appearance and in the 
form of the antennae, which have three joints as usual, but 
the third joint has only four divisions. 

Antenna are small, situated on a rather protuberant 
tubercle ; the first twp joints short and stout, the second 
shorter than the first; the third twice as long, composed of 
four divisions, the first one being stout, conical, the re¬ 
maining three very narrow, each about the length of the 
basal joint. Palpi are small and narrow. Proboscis short. 
Face short, nearly horizontal, Forehead narrow and furrowed. 
Ocelli prominent on vertex* Abdomen large and flat. 
Pubescence very scanty. Hind tibiae with one stout spine. 
Wings large, longer than the abdomen ; all cells except the 
anal one widely open; no appendix. 
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Pseudopangonia australis , sp. n. 

Typo (female) from Burpengary, S. Queensland (Dr. T. L, 
Bancroft ), 1901, 93, in Brit. Mus Coll.; and another female 
from Richmond River, New South Wales, in Mr. Froggatt's 
Coll. 

A curious-looking humpbacked large fly ; the thofftx a 
pinkish buff, the abdomen ochraceous tawny, with a brownish 
median stripe and apex. Wings tinged brown. 

Length 20-23 mm.; proboscis 1 mm. 

Face tawny, covered with grey tomentum, devoid of hairs. 
Beard white. Palpi reddish yellow, with black hairs, two- 
thirds the length of proboscis. Antenna situated on a slightly 
elevated tubercle, dull reddish yellow ; the first two joints 
with black hairs, the third with a few at sides of small joints 
and at apex. Forehead same colour as face, with a fuirow 
on each side and no defined frontal callus, parallel, about 
six times as long as it is broad. Thorax large, with buff- 
coloured hairs on dorsum and at sides; breast covered with 
grey tomentum and with white and brown hairs. Scutelhm 
same as thorax. Abdomen with a brown median stripe 
and brown at sides, the last four segments brownish with 
giey tomentum; pubescence short, not noticeable, chiefly 
pale or yellow on the yellowish parts and brown elsewhere; 
underside brownish covered with grey tomentum. Legs 
reddisli brown, with black pubescence. Wmgs longer than 
body, large, tinged brown, chiefly on the fore border ; veins 
yellowish; stigma not distinct; no appendix ; all posterior 
cells widely open. 


TABANINA, 

Tabanus, Linn. 

Group XI. 

Species with pubescence on the e) es ( Therioplcctes). 

This group appears to be very well represented in this 
region, and is a very difficult one as regards the separation 
of nearly allied species, especially those in the group con¬ 
taining Tabanus circumdatus ai\d Tabanus antecedens y Walker. 
Mr. Arthur White has kindly allowed me to examine his 
specimens of this group from Tasmania, some of which 
appear to be new species, and he has a good series of 
Tabanus gentiliSj Erichson. 
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The following species I have not been able to identify:— 

Tabanus nigriventris, Macq., from Sydney Island, the type 
of which is apparently lost, probably belongs to this group, 
as the author speaks of the eyes being tomentose. 

Tabanus brevivitta, <J, W alker ; this type is not to be 
found in the Brit. Mus. Coll., and should be deleted from 
the list. 

Tabanus macrophthalmus, Schincr. 

Tabanus gregarius and Tabanus esculans, Erichson, both 
from Tasmania, cannot be identified fiorn the descriptions ; 
they may be syuouyms of Tabanus circumdatus, Walker. 

Tabanus bifasciatus, Macq. Hist. Nat. Dipt, i. p, 201 (1834), 
is not known to me; the type is apparently lost. It is 
described as having the first posterior cell of the wing 
closed, a characteristic not met with in any of the described 
species of Tabanus from this region, winch inclines one to 
think it might be a species of the Pangoninae division. It is 
described as black, with small white indistinct spots on the 
abdomen. Wings brownish, the veins shaded, the centre of 
the cells nearly hyaline. 

Length 20 mm. (10 lines). 

No mention is made of the eyfes, which are probably bare. 


Tabanus microdonta, ?, Macq. Dipt. Exot., Suppl. ii. p. 33 
(1846). 

Type (female) from Tasmania, and another female from 
New Holland (M. Serville Coll.). 

This type in the late Mr. Verrall’s Coll, is in fair preserva¬ 
tion, as is the other female ; they are distinguished by the 
frontal callus, which is large, with no lineal extension, but 
exteuds as a broad stripe nearly three-quarters 6f the length 
of the forehead, ending in an obtuse point. There is also 
no appendix present on the wings in cither female. A 
blackish species, with some reddish colour on the abdomen. 

Length 13-15 mm. 

Face covered with brownish-grey tomentum and with 
brown hairs. Beard brown, a few white hairs below. Palpi 
small and not veiy stout, about the same width throughout, 
ending in a short point, dirty yellow in colour, with rather 
numerous black hairs. Antenna blackish, but the first two 
joints and the base of third reddish ; the latter has hardly 
any angle representing a tooth on its upper side, the first 
two joints with black hairs. Forehead same colour as face, 
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parallel, about five times as long as it is broad ; the frontal 
callus is pitchy brown in colour, furrowed in the centre, not 
reaching the eyes ; black hairs at sides of forehead. Eyes 
distinctly pubescent. Thorax blackish. Abdomen blackish, 
the sides of the first three segments tawny, the segmenta¬ 
tions narrowly pale; underside tawny. Leg 4 dull reddish, 
duskier at tips. IVmgs clear, veins brown, stigma yellowish 
brown. 

Tabanus regis georgii , Macq. Dipt. Exot. i. p. 132 (1838). 

The type (female) from Port du Hoi George, New Holland, 
was seen by me in the Paris Museum a few years ago, in bad 
preservation ; however, I identified four females in the Brit. 
Mus. Coll, as this species, and feel confident they are this 
species, which may possibly be identical with Tabanus post - 
ponensy Walker ; the only difference in these from the 
Walker type is the shape of the frontal callus, which is much 
broader, though not reaching the eyes, with hardly any lineal 
extension in three of the specimens; the colour is a dark 
brown, the femora are rather dusky at their base. The 
stripes on the thorax are more distinct and appear as six in 
number, the specimens being in good preservation. They 
come from Inkcrman, near Townsville, N. Queensland (IV. 
Stalker ), 1908, 151, and S. Queensland (Dr. T. L.Bancroft), 
1908, 72. 

Tabanus oculatus, $ , Ricardo. 

Tabanus pusillus, Macq. Dipt. Exot., Suppl. v. p. 49 (1854), nornen 
bis lectum. 

Type (female) in the late Mr. VcrralPs Coll, from Sydney, 
New South Wales. 

Two females in Brit. Mus. Coll, from S. Queensland 
(Dr. T. L. Bancroft ), 1908. 

The type, which is in bad preservation, was described by 
Macquart as having the eyes naked, evidently an oversight 
on his part, as the pubescence on the eyes of the type is 
distinct, though very sparse and very indistinct in one of the 
fresh females. It is very similar in general appearance to 
my new species Tabanus germanicus from N. Australia, in 
which the eyes are quite bare. 

A small brown species, with inconspicuous yellow hairs on 
the abdomen ; the antennae and legs reddish yellow. Wings 
clear, with an appendix. 

Length 11 mm. 

Face covered with grey toraentum, ground-colour yellowish; 
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hairs on face white. Palpi cream-coloured, slender, ending 
in a long point; pubescence chiefly white, a few black hairs 
on upper border. Antenna reddish, the first two joints 
yellower with bluck pubescence, the third rather short, broad 
at base, with very slight tooth. Subcallus yellowish, covered 
with grey tomentum. Forehead broad, parallel, about three 
times as long as it is broad anteriorly, covered with brownish- 
yellow tomentum and with some few black hairs. Frontal 
callus shining chestnut-colour, pear-shaped, not reaching the 
eyes, with a short lineal extension. Egos with slight pubes¬ 
cence. Thorax olivaceous black, covered with some grey 
tomentum and with recumbent, short, golden, inconspicuous 
pubescence ; the longer hairs at sides brownish. Sculc/lum 
identical. Abdomen darker than thorax, covered with 
isabella-cotoured tomentum, and with short golden hairs on 
the posterior borders of segments, the first two segment 
reddish at the sides ; underside lighter in colour, covcied 
with greyish tomentum. ' L^gs cinnamon-coloured, the 
fen ora darker, with grey tomentum and white hairs; pubes¬ 
cence otherwise chiefly black, apical tarsal joints blackish. 
H tugs clear, stigma pale yellow, veius darker, appendix 
present. 

Mr. Marshall gives me the following additional localities, 
the collectors being Dr. J. Burton Cleland aud Dr. E. W. 
Ferguson:—four females, i & ii. 1915; one female, 5. xii. 11, 
Miison Island, Jlawkesbury Ri\er; one female, Sydney, 
20. xii. 11. Eyes of a dull brown colour in life. 


Tabanus vetuslus, $ , Walker, List Dipt. i. p. 179 (1818). 

'type (female) from Swan River, West Australia. 

Another female from Encounter Bay, S. Australia, 1907 
(Dr. J. #. Cleland), with the following note :— u Bites 
severely and another female from unknown locality. 

A medium-sized pale-coloured species, not unlike the 
European Tabanus fvlvus in general appearance. Forehead 
with no callus. Tibiae reddish yellow. Abdomen covered 
with short grey pubescence. 

Length 15 mm. 

Face covered with ashy-grey tomentum and with some 
short white pubescence. Palpi pale chamois-coloured, stout 
for more \hm half their length, ending in a slender point, 
pubescence scanty, pale-coloured. Antenna reddish yellow, 
the last four divisions of the third joint black; third joint 
wide at base, with the angle representing the tooth not quite 
halfway up on the outer border, the first two joints paler iu 
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colour, with a few black hairs only. Forehead parallel, 
about four times as long as it is broad; when denuded a 
dark callus appears, but in the type there is hardly a trace 
of one. Eyes hairy. Thorax blackish, covered with fulvous 
or grey pubescence. Rcutellum identical. Abdomen with a 
blackish ground-colour, covered with greyish tomentum and 
with short yellowish-grey pubescence, and some longer 
black hairs interspersed ; the posterior borders of segments 
reddish yellow, and the first two segments the s&tae colour 
at the sides; underside very similar. Legs reddish yellow ; 
coxte black, covered with grey tomentum and with white 
hairs; femora blackish, reddish yellow at extreme base and 
at apex, covered with grey tomentum and white hairs ; 
pubesccuce elsewhere yellowish, with some few black hairs. 
Wings clear, veins yellow, appendix present. 

Three females from Bellerive, Tasmania, Feb. 18, 1911, in 
Mr. White's Coll., are identical, but the third joint of an¬ 
tennae is wholly black. 

Tubanus imperfect us, ?, Walker, List Dipt. i. p. 179 (1818). 

Type (female) from New South Wales, and two females 
from Mangalore, Tasmauia ; presented by Mr. Arthur 
W bite. 

A blackish species, smaller than Tubanus aniecedens, 
Walker, and the frontal callus is very much larger, taking 
up the whole of the anterior half of the forehead, with no 
lineal extension. 

Length of type 10 mm. ; the other females are somewhat 
smaller. 

Face covered with grey tomentum and with long white 
hairs, some black hairs intermixed. Palpi pale dull yellow, 
very hairy, a littlo stout at base, with long black hairs above 
and white ones below. Antenna in type destroyed, in the 
other females they are blackish ; the first two joints with 
some black hairs, the third with a small angle to represent 
the tooth. Eyes hairy. Forehead broader anteriorly than 
at the veitex, about a third as wide (anteriorly) as it is long. 
Frontal callus reddish browu, extending from eye to eye and 
reaching more than halfway down the forehead; at its poste¬ 
rior end it Incomes narrower, ending in a very obtuse poiut; 
some black bans are present on sides of forehead, which is 
covered posteriorly with grey tomentum. Thorax black; 
in the fresh specimens two narrow grey stripes are apparent, 
very short, not reaching the median suture; shoulders 
and the sides greyish, pubc&ceucc short, black, longer ou 
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shoulders; the posterior borders of thorax appear grey 
tomentose. Scutellum blackish, with traces of white hairs 
on its borders. Abdomen blackish, all the segmentations 
grey tomentose, with white hairs ; traces of white median 
spots appear on the type and are distinct in the fresh speci¬ 
mens on the second, third, and fourth segments ; pubescence 
elsewhere on dorsum black; sides of the first two segments 
are inclined to be reddish in colour. Logs blackish, femora 
with grey tomentnra, the tilmc yellowish, as is also the first 
joint of the tarsi ; pubescence black, with long and short 
lnurs on the sides ot the tibine. Wings clear, an appendix 
present, veins and stigma blackish. 

Tabanus antecedent, ? , Walker, List Dipt. i. p. 178 (1848); 
cf, List Dipt. v. p. 253 (1854). 

Type (female) from Van Diemen’s Land, and a series of 
females from Mts. of Victoria (C. French ), 190U ; one from 
Tasmania, presented by Mr. A. White; and others from 
Dandenong Ranges, Victona (French Coll.). 

A blackish species larger than Tabanus imperfectus, Wlk., 
with pale slender palpi, a hairy face, dark antennas, and 
forehead parallel or almost so, with a large square frontat 
callus. Abdomen with grey segmentations and often indis¬ 
tinct, grey-liaired, triangular median spots. 

Length 12-13 mm. 

Face covered with ashy-grey tomentum and with .black 
hairs, with which are intermixed a few shelter white hairs ; 
lower part of face pale reddish. Palpi pale reddish yellow, 
coveied with grey tomentum on basal half and with rather 
long black haiis, intermixed with white hairs on basal half, 
winch is stout, the apical half slcudcr, ending in a point. 
Beard composed chiefly of white hairs. Antenna: blackish, 
the first two icddish yellow with black hairs, the third rather 
broad at base, with a distinct angle representing the tooth. 
Fotehead parallel or slightly narrower at the vertex, the sub- 
callus usually covered with greyish tomentum, often denudid 
and appearing reddish ; the frontal callus is large, reaching 
the eyes, almost square, shining reddish brown or black, 
with a short extension ; some rather long black pubescence 
is present on the forehead, which is covered with greyish 
tomentum; at the veitex a tuft of long black hairs is a 
characteristic of this species. Eyes with thick pubescence. 
Thorax blackish, with four lineal slaty-grey tomentose stripes, 
not always very distinct; shoulders pale reddish ; pubescence 
on thorax long, black, with some interspersed pale short 
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hairs. Scutellum blackish, with a slaty-grey outer border. 
Abdomen brownish black, with grey tomentum, becoming 
slate-grey on the segmentations ; pubescence consists of 
rather close short black hairs ; in a few specimens from 
Victoria the abdomen is large, reddish brown, instead of 
brownish black, in the type and in others the extreme 
posterior lateral borders of the fifth, sixth, and seventh 
segments are reddish ; underside very similar to dorsum, 
but almost bare. Legt blackish, the tibiae reddish, becoming 
blackish at the apex on the fore tibiae : pubescence black, on 
the outer borders of the tibiae the hairs arc uneven in length. 
Wings clear, with blackish veins, stigma yellowish, appendix 
present. 

Mr. White informs me*that this is the commonest species 
in Tasmania. 

The male typo of Tabanus antecedent comes from New 
Holland (Hunter), and the antenna; are imperfect; whether 
it is really the male of the above is doubtful. 

Tabanus circumdatus, ? , Walker, List Dipt.i. p. 185 (1848). 

Tabanus nr/ton, 9, Walker, Li«t Dipt. i. p. 18] (1848). 

Tabanus abstersui, 9, Walker, Dipt. Sauml, p. 68 (I860). 

Tabanus brroiJrnlatvs, 9, Macq. Dipt. Exot., Suppl. v. p. 28 (1864). 

Tabanus hibes, 9, Walker, List Dipt. i. p. 169 (1848); Surcouf et 
Ricardo, Etude Monograpluqus aes Tabanides d’Afrique, p. 214 
(1909). 

The type of cirmmdalus and nepos arc from unknown 
localities, but priority is given to the former, as it is a better- 
preserved more typical specimen of the species; hebes 
wus erroneously described as from S. Africa, abstersus is 
from New South JVales (Saunders Coll.), brevidentdtus from 
Australia. 

The type of hebes and two other females are very reddish 
and paler in colouring than is usual, but this is probably 
chiefly accounted for by the denudation and bad preservation 
of the specimens ; those remarks also apply to nepos. 

This is probably the species mentioned by Mr. FrOggatt 
in “ March Flics” (Science Bullctiu, no. 3, Sept. 1911, p. 6) 
as Tabanus brevidentntus, “ the common small greyish-brown 
March fly found in the scrub or bush aropnd Sydney.” The 
tvpes of the Macquart species are in th$ late Mr. Verrall’s 
Coll. 

There arc specimens in the Brit. Mus. Coll, from Ridsvoll 
and Burnett River, Queensland ( Dr. T. L. Bancroft) ; New 
South Wales (Saunders Coll.) ; National Park, New South 
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Wales ; and Cleveland, Tasmania (Dr. J. L . Purdy ); with 
the following note attached to this last specimen:— 

u March Flies, Very common m Tasmania, especially in 
^sheep districts in the Midlands. Hite sharp, like the prick 
of a pin, and especially seveie on children, causing swelling 
and slight inflammation. Nuisance hus recently become so^ 
severe as to interfere with school discipline. The least touch 
kills the flits, and after school occasionally a shovelful can 
bo swept up”—Note by Dr. J. S, Purdy, Chief Health 
Officer, Hibart* 

Tabanus edentulus , Macq., is possibly identical or very 
nearly related to this species. Tabanus acutipalpis , Macq., 
appears very similar, but is laiger in size. Both types are 
iu the Paris Museum. Tabanus frater cuius, Macq., is said 
by the author to be related to T. edentulus (the type is lost) 
from Tasmania. A rather variable species in colouring, it 
may be distinguished from Tabanus imperfect us and Tabanun 
antecedens by its larger size and more reddish colour of the 
abdomen. The forehead is \ery slightly broader anteriorly 
than it is at the vertex, contrary to the usual rule. 

Length 13-13 mm. 

Face coveml with greyish tomentum and with short 
white hairs, a few brown ones usually present on the centre. 
Beard white, a few browu hairs intermixed. Palpi yellowish, 
long aud slender, stouter on basal half, ending iu a long 
point,very hairy; the basal half with some grey tomentum ami 
with white hairs, on the apical halt they arc shoit and black. 
Antenna » reddish, the third joint dusky, the tiist two joints 
with black hairs, the third joint wholly dusky or dull reddish 
at base; it is rather broad at the base with a small tooth. 
Forehead aud subcallus with grey tomentum, the latter 
often much denuded, appearing reddish -or brown ; the 
frontal callus almost square, reaching the eyes, with a lineal 
extension, usually reddish browu or reddish yellow. Eyes 
distinctly pubescent in fresh specimens. Thorax and 
scutelium blackish with grey tomentum aud yellowish 
recumbent pubescence, intermixed with longer grey hairs 
on anterior part of thorax, and posteriorly and on outer 
border of scutelium; in denuded specimens two narrow 
grey stripes appear ; shoulders and sides reddish. Abdomen 
dull reddish yellow with grey tomentose segmentations and 
small median triangular grey spots; in many specimens, 
especially those from Queensland, the colour is mote reddish 
brown; pubescence short, black, with white hairs on the 
segmentations and at sides below black hairs ; underside 
re Idish jellow, nearly bare, with very short white hairs on 
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the segmentations. Lege blackish, the femora with grey* 
tomentum; the tilwo reddish; pubescence black, ftmora 
with some long white hairs, and the tibiae, especially the 
middle pair, with some short white hairs. Wings dear, 
appendix present, veitis reddish yellow ; stigma very indis¬ 
tinct, pale yellow. 

The male I have not been able to identify with certainty. 

Tabanuspostponens, ? , Walker, List Dipt. i. p. 179 (J8i8). 

Type (female) from New Holland. 

A small species with reddish-yellow antennae and legs, a 
broad forehead, widest anteriorly with a small oblong frontal 
callus. Abdomen reddish brown with wide grey tomentoso 
bands and median spots. 

Length 12 rnm. 

Face cmcred with vcllowish-grey tomentmn, a few dark 
hairs in centre. Beard yellow ish white. Palpi pale orange- 
fellow, slender, stout on more than half their length, ending 
in a long fine point, with rather thick short white pubes¬ 
cence. Antenna Mars-yellow, the fiist two divisions with 
some black hairs, the third division incomplete, stout at 
base with an indistinct tooth. Subcallus same colour as 
antennae, sliming, but probably from denudation of greyish 
tomentum. Forehead a little wider anteriorly than at 
vertex, co\ ered with grey tomentum, about three times as 
long as it is broad antciiorlv ; frontal callus small, oblong, 
not reaching eyes, chestnut-brown, with a short lineal 
extension. Eyes distinctly hairy. Thorax blackish brown 
covered with greyish tomentum which leaves time dark 
.stripes visible, some pale fulvous appressed pubescence on 
dorsum and some longer dark hafts at sides. Scutellmn 
same colour. Abdomen reddish brown, the grey tomentose 
bands arc present on every segment except the last one, 
about half the width of the segment, extending in the 
middle to an obtuse trianglar spot, largest on the second, 
thud, and fourth segments, pubescence on these bands 
yellowish. Legs Mars-yellow, dusky on apices of tarsal 
joints, pubescence on femora white, elsewhere, black. 
*JVinys clear, veins and stigma yellowish brown; small 
apjtamlix present. 

Tabann$\basalis y 5 , Walker, List Dipt. i. p. 182 (1818). 

Type (flemale) from New Holland, and another female 
from Tuiuw^orth, New S. Wales, 12.12.92, from J'roggatt 
Colb 
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A small reddish-yellow species with a dull yellowish-grey 
abdominal median stripe on a black ground-colour. Antennae 
and legs reddish yellow, Forehead broader anteriorly. 

Length 9J mm., other female 10J. 

Face covered with greyish tomenturu and with some 
brown and white hairs. Beard white. Palpi chamois- 
colouied, hairy, slender, onlj sliglilh stouter on ba*al half, 
ending m a point ; pubescence yellowish white at base. 
Antenna Mars-yellow, the first two joints with black haiis, 
the third joint with very small angle representing tooth at 
base. Forehead coveied with greyish tomentum, distinctly 
broader anteriorly, barely three times as long as it is broad 
anteriorly; frontal callus large,"nearly square, not reaching 
the eyes, with a short thick extension, Aye? very slightly 
pubescent. Thorax blackish with grey tomentum, shoulders 
reddish, dorsum with some appiesstd fulvous hairs. Scutel- 
lum identical. Abdomen ochr aceou s-orange ; ground-colour 
of median stripe and the last segments black, the pale 
colour covered with some grey tomentum ; the median spots 
forming a short nearly continuous stripe from the second to 
the sixth segment, large, trianguhu-shuped, hardly apparent 
in type owing to denudation ; underside wholly pale in 
colour. Legs Mars-yellow, tarsi dusky-colouied; pubescence 
on femora white, elscwheie black; femora with greyish 
tomentum. Wings clear, veins pale brown, stigma yellowish; 
appendix present. 

Tabanvs untbripennis, ? , liicaido. 

Tnlxxnu* ancient, Walkei, List Jbpt v L p 167 (1848), noiuen bis 
let turn. 

Type (female) from W. Australia 

A black species covered with grey tomentum. Antenna*, 
palpi, and legs blackish. Kecogmscd at once by the wings, 
winch have the cross-veins and longitudinal ones shaded 
with brown. 

Length 16 mm. 

Face blackish covered with grey tomentum and with some 
short white hairs. Beard chiefly brown, some white Jiairs 
below. *Palpi appear blackish covered with dense grey 
tomentum and with short black pubescence, on the inside 
they are reddish yellow. Antenna black, stout, the first two 
joints with short black hairs, the third broad at base with a 
distinct tooth, apical joints are broken off. Forehead very 
broad, parallel, barely three times as long as it is broad, 
black covered with grey tomentum ; frontal callus pitchy 
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brown, pear-shaped, with short lineal extension. Eyes with 
traces of pubescence. Thorax black, with some grey 
tomentum on dorsum ; shoulders obscurely reddish with 
long dark pubescence. Scutellum same colour. Abdomen 
similar in colouring, the grey tomentum thick, especially at 
base; there are traces of white pubescence on the segmenta¬ 
tions laterally, with black hairs at apex and on th6 sides. 
Legs with dark pubescence. Wings grey, on fore border 
yellowish brown, at base pale brown ; all the veins shaded 
with dark brown, which appears as blotches round all 
the cross-veins * stigma brown, veins brown; appendix 
present. 

Judging from the figure of the wing of Tubanvs funebris , 
Macq.j this is a different species. 

Ta barms dubiosa , ? , sp. n. 

Type, a female, and another from Burnett liivcr Distiiet, 
Queensland (Dr. T. L . Bancroft ), 1912, 2J2. One female 
from Katoomba, Blue Alts., New S. Wales, iu Air. Wain- 
wnght's Coll. 

A small black species with well-marked grey spots and 
segmentations on abdomen, Antenme, palpi, and legs 
black. 

Length 13 mm. 

Face covered with greyish tomentum and with some 
brown hairs, among which are a few white ones. Beard 
white. Palpi black, some grey tomentum on the basal half, 
which is stout, ending rather abruptly in a long point ; 
pubescence black, a few white hairs on basal half. Antennas 
dusky brown, a dull reddish brown on the basal division of 
the third joint; pubescence on the first tw f o joints black, the 
tooth of third only represented by ail angle. Forehead 
broader anteriorly than at \crtex, about three limes as long 
an it is broad, covered with greyish tomentum ; the frontal 
callus blackish, shining, large, almost reaching the eves, 
oblong, the lineal extension ending iu a point. Thorax 
blackish coveied with grey tomentum, and with short dense 
grey,pubescence, so disposed that the black ground-work 
appears as stripes, sides with white hairs ; shoulder*.reddish 
with brown hairs, pubescence on breast grey. Scutellum 
blackish with long white bain on posterior border. Abdo* 
men black, the postciior border of each segment except the 
first one with a narrow grey tomentose band, extended in 
the middle as a median spot; the black pubescence on dorsum 
short aud dense, on the bunds white; underside similar, but 
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no median spots are visible. Legs black, knees reddish ; the 
coxa* covered with grey tomentum and with long white hairs ; 
pubescence elsewhere black. IVings' clear, stigma very pale 
yellow, veins brown ; short appendix present. 


Tabanus froggatti } sp. n. 

Type (female) from south coast, New South Wales, 
*5. 3.1910, in Mr. Froggatt's Coll. 

A black species with very narrow pale segmentations and 
some median spots on abdomen, distinguished by the greater 
narrowness of the forehead at the vertex than anteriorly, as 
is usual, and by the long hairs on face and palpi. Wings 
shaded on the cross-veins. 

Length 13 mm. 

Face covered with grey tomentum and with long black 
hairs in the centre and on checks at sides ; a few long white 
haiis appear on the foveie and continue round the base of 
face above the beard, which is black with a few white hairs 
intermixed below. Pa///i dull reddish yellow, clothed with 
long black hairs, thickest and longest at the base, which is a 
little stout, the palpus ending in a long point, so that the 
palpi are long and slender. Antemue black, the first joint 
cylindrical, the second round, not half the length of the 
first; both with some grey tomentum, and with long black 
hairs ; the third joint short with no distinct tooth, the first 
division broad, onec and a halt longer than the last divisions, 
winch are very narrow. Subcallus shining brown, but 
con cred with ashy-grey tomentum almost ontirely. Fore¬ 
head twice as wide anteriorly as it is at vertex ; the frontal 
callus shining brown as the subcallus, taking up the whole 
width of forehead and furnished w ith a short stout extension, 
the remainder of the forehead covered with yellowish-grey 
tomentum and with long black pubescence; vertex and 
hind part of head witli similar pubescence. Ej/es thickly 
covered w r ith pale hairs. Thorax shining black, with sonic 
short, white, appressed pubescence and long black hairs 
at shoulders and on sides. iScutellum similar. Abdomen 
shining blackish brown, the segmentations very narrowly 
grey tomentose and with short white pubescence ; a grey 
tomentose median spot is visible on the second segment and 
a smaller one on the third, dorsum with black pubescence 
and some yellowish-grey tomentum ; underside more choco¬ 
late-brown, and devoid of pubescence. Legs blackish, the 
knees and basal third of fore tibiae yellowish red, the knees 
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and two-thirds of the middle tibiae the same colour; pubes¬ 
cence on lege black ; fore eoxse covered with yellowish-grey 
t omentum and with long black hairs. Wings clear) the 
veins brown, the cross-veins all shaded narrowly with brOwn, 
stigma yellowish brown ; appendix present. 

t 

Tahanus gentilis, Erichson, Archiv, f. Naturgesch. viii. 
p. 271 (1812). 

This species by reason of its spotted wings is more easily* 
identified than the other two species by the same author, and 
has been found by Mr. Arthur White in Tasmania, who has 
kindly given a specimen to the Brit. Mn*. Coll. 

My new species, Tabanvs froggatti 9 ia nearly related to T. 
gentilis , both species having the same-shaped forehead, quite a 
chstinctne feature in them. This species is distinguished from 
my species by its reddish antennas and legs; the palpi are 
also lighter in colour, and the bans on the face and the 
beard are more largely white than black. The chief differ¬ 
ence is in tlie wings, which in this species aie more distinctly 
spotted, all the cross. veins on the upper part of wing having 
dark spots round them. 


XXXIIT. —Notes on Fossorial llymcnoptera .— X VII. On new 
Ethiopian Species . ]3y Rowland E. Tuknlk, F.Z.S., 

l\E S. 

Family Crabronid®. 

Subfamily Siizisje 
S phecius mi Her i , up. n. 

5. Nigia; enpito, an tenuis, pronoto, mosonoto Uteribus, tegulta, 
eci.Ullo pedibunque fenugincib; cl)peo, segmentoque primo 
Becundoque dorbalihus macula rnagna utrinque flavis, segmenti 
sccundi muculU stiigum nigiam fransvenum includeutibus; alls 
flavc-h^ahnis, venib fen ugiueiri. 

Long. 25 mm. 

?. Clypeus with a large, flattened, rather indistinctly 
margined, subtnangular aiea in front ; eyes converging 
towards the clypeus, posteuor ocelli rather more than twice 
as far from each otlu r as fiom the eyes. Antennas inserted 
as far from each other as from the eyes, the scape short, 
about half as long as the second joint of the flagellum* 
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which is half as long again as the third, the flagellum 
thickened towards the apex. Thoiax finely and very closely 
punctured, clothed with short greyish pubescence; abdomen 
more sparsely punctured. Ifiud calcaria broad, blunt at the 
apex, as long as the second and third joints of the hind 
tarsu^combined. Second abscissa of the radius very short, 
about one-quarter of the length of the first transverse 
cubital nervure, and a little shorter than the distance 
between the two recurrent neivures on the cubitus, tho 
'second recurrent nervure received as near to the first ns 
to the apex of tho second cubital cell. The abdomen is 
not much broadened to the base, much less so than in 
grandidieri. 

* Hab. Ambirisao, N. Rhodesia; October (F. V. Bruce 
Miller ). 

In the shape and mirking* of the abdomen this species 
approaches the S. American S. speclabilis , Tasch. The form 
r of the cl\ peus is neur S grandidieri , Sauss., from which it 
differs much in colour, in the more slender form, in the less 
dilated hind calcaria, and in details of neuration. 

Subfamily Axvactinjs. 

Annual am us spinifertot , Buyss. 

Goiytrs apini/on*, Buvss. Ann. Hoc. hint. Fiance, p. 359 (1H97). ?. 
AmmutomuH u/r ir a n us } Turn. Ann. & Mug. Nut. Hist. (8) x. p. 371 
(1912). 

Arpactus ( Hoplisoides) marshalli, sp. n. 

(J. Ferruginous; rmmdibulis, clypeo, oibilis intends, scapo subtus, 
proiioto, soutello dimidio apuali, sogmonto dorsali prirao fusoia 
lata apiculi laioribuB dilatuta, quarto fascia apicali, sccundo 
tortioque fascia nngustissima apioali Uavis; alia hj alims, area 
radiali infuecata, stigmate testaoeo, vonis nigris. 

Long. 9 mtn. 

# Clypeus broad, transverse at the apex, labrum 
shallowly cmnrginate in the middle; eyes slightly con¬ 
vergent towards the clypeus, posterior ocelli almost twice as 
far from each other as from the eyes. Second joint of the 
flagellum longer than broad, joints 3-10 as broad as long, or 
broader; a distiuet sulcus from the anterior ocellus to tho 
base of the antennae. Head finely and not very closely 
punctured, thorax and abdomen with larger punctures, pro- 
notum and first dorsal segment shining aud almost smooth, 
the triangular basal area of the median segment rather 
Coarsely obliquely striate. Mcsonotum tyoad and robust: 
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median segment short. First abdominal segment gradually 
broadeued fiom the base; pygidiurn Broadly triangular, 
without a distinct pygidial aiea. Anterior tarsi without a 
comb. Carina of the niesosterrium as iu uylaia, Ilandl. 
Cubitus of the hind wing interstitial with the trausverse 
median nervure ; second abscissa of the radius as long as the 
first. 

llab. Chirinda Forest, (jazaland; March 1907 ( G. A . K . 
Marshall). 

This is a more robust species than aglaia, Ilandl., or 
tha/ia , Ilandl. The penultimate joint of the antennas is 
slightly excavated beneath, but not as stiongly as in aglaia . 
The \ellow apical bands on the second and third dorsal 
segments arc extremely narrow, almost obsolete. The thorax 
is more spuisely punctured than iu aglaia . 


A rpa dm nyasirus, sp. n. 

d . Niger; antennis, mosonoto, segmentoque dorsali secundo fascia 
lata basali feriugmeis; (lypeu, niandihuliH biun, scapo subtus, 
oibitia interioribus anguatu, pronoto, mesonoto lateribus, fasciis- 
quo duabus longituduialibus, tegulis, raesopleuris antice, scutello 
lascitt opieali, posfscutclJo, seginento media no fascia luta obliqua 
utiiuquc, metoplouns notice, segmento dorsoli prirno macula 
basali, fdsciaquo npuali interrupta et latenhus valdo dilntata, 
segments fascia lata npieali, sexto ommrio, soguicnto 

ventrali ]>iimo, secundo macula triangulaii utrmquc, cox is supra, 
femonbus subtus, tibiisque hubtus tlavis; Jemonbus tibiisque 
supra tursisque iusco-feirugineis; aha hjulinis, venis fusciti, 
Htiguiate testacoo, cellula ladmli valdo intubcata. 

Long. 11 inm. 

Antennae simple, the second joint of the flagellum 
longer than the scape, equal to the third joint. Clypeus 
veiy slightly comex, the apical margin straight; a distiuct 
groove miming from the anterior ocellus to the antenme. 
Eyes converging towards the clypeus, but not quite as 
stiongly as in natalcnsis, Sm. The whole insect shining, 
the puuctuics microscopic; head and abdomen clothed with 
a fine silky pubescence; a transverse row of large punctures 
at the ba^e of the scutdlnm ; four indistinct longitudinal 
grooves from the anterior margin of the mesoiiotum ; the 
marginal and median grooves of the smooth basal area of 
the median segment striated. First abdominal segment 
sleuder, distinctly eon«>tricted at the apex. Second abscissa 
of the radius a little longer than the first; second recurrent 
uervure received a little farther from the apex of the second 
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cubital cell than in natalensis, Cubitus of the hind wing 
originating before the transverse median nervtirc. 

Hah. NyasuUiud, S.W. of Lake Chilwa; January 10, 
1914 ( S . A. Neave)* 

This belongs to the group of natalensis, Srn., and effugieng , 
Brauns, but differs much in colour. The mesonotum is 
marked m front by four shallow grooves instead of low 
carinae as in the two species referred to. 

Arpactus fugax, sp. u. 

$. Bnmnoo-ferruginea; fumte, voitice, mesouoto fascia longitudi- 
nali, scutello basi,po8t8outello basi, segmento mechano aiea basali, 
nieflosternoque nigris; pronoto, ncutello postautelloque fasua 
apicali, seginetito dorsnli secuudo fascia lata apicali, quaito fascia 
apicali, quin toque omnino flavis; aha hjalliiis, venis fuscis, stig- 
tnate testaceo, area radiali valdo infuscata. 

Long. 13 mra. 

? . Eyes slightly, but not strongly, converging towards 
the clypeus ; second and third joints of the flagellum about 
equal, longer than the scape; front marked with a distinct 
longitudinal groove. Mesonotum marked anteriorly with 
four short and distinct groo\es; the transverse, crenulute, 
groove at the base of the scutcllum very strongly marked; 
the marginal and median grooves of the minutely punctured 
and pubescent basal area of the median segment marked 
with distinct *tihe. The whole insect very minutely punc¬ 
tured and clothed with very fine pubescence, more sparsely 
punctured on the head. iMrst abdominal segment sieuder, 
gradually widened Irom the base; pjgidial area shining, 
with a few scatteied punctures, triangular, the sides longer 
than the base. Second abscissa of the radius as long as the 
first. 

Hah . Makindu, British East Afiica; December 16, 1911 
(>S. L . Hinds). 

This belongs to the natalensis group, and seems to be very 
near effugieng, Brauns, but has shallow grooves on the meso¬ 
notum, instead of low carinse, no yellow band on the third 
dorsal segment, and the ejes can hardly be described as 
“ stark kouvergent.” In other points the description of 
effuyiens agrees fairly well with fugax . 

The African species of the natalensis group (of which 
Handlirsch gives kofdii as the type) may be separuted as 
follows- 

1. Second dorsal segment almost entirely yellow, 
at must with a triangular black mark* on the 
middle uf the apical margin A, natalums , Sin. 
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Apical half or less of the second dorsal seg¬ 
ment yellow ... 2! 

2. Maeonotum with yellow hands . *... A. nyastcu*, Turn. 

Mesonntnm without yellow bands 8. 

8. Third dorsal segment with a yellow apical * 

band .......... A . effugiens, Brauns, 

Third doiwal segmen t without yellow markings. A . foigtuv, Turn, 


*Fam. Bethylids. 

The African genera closely allied to Pristocera may he 
divided as follows:— 

1. Apical ventral segment divided from base to 
ape\ ( ........ 2. 

Apical \enlral segment not divided, pronotum 
strongly depressed transversely close to the 

posterior margin *. Pristocera, King, 

■ 2. Pronotum strongly transversely depressed close 

to the posterior luaigin ; head unarmed .,. Mongolia , Kieff. 

l’ronotum not depressed transversely .. .. 3. 

3, Checks armed with a strong spine . Xominein, Kieff. 

Cheeks unarmed .... *. ICathepyt w, Kieff 


These genera are very close to each other, and perhaps 
would have been better left as one genus till the females are 
better known. The depressed transverse groove near the 
apex of the pronotum is common to Pristocera and Mangesia , 
but the female of the latter differs from Pthtocera in the 
ntructuie of the median segment. The development of the 
neimition iu all the genera seems to vary considerably, also 
the position of the first recurrent nervure, 

In my keys to the species I only include those which 
I have seen. 


Keg to the Species of Mangc&ia. 


3. Head strongly tuberculato at the posterior 

angles beneath . 

Head not tuberculato.. 

2. First lecuirent nervure well-defiimd .... 

Ihiat reumont nervure only faintly indi¬ 
cated . 

3, Eutin U black, wings dark fusco-hyaline . 
Head and dm sal surface of the thoiax red, 

wings fusco-vioUceous .. 

4, Autonna' orange. 

Antennae black or fusoo-ferruginous .... 

5. Jilock, the mandibles only fusco-ferrugi- 

ncus «.*.... 

Antennae fusco-ferruginous, four apical 
abdominal segments ferruginous red .. 
3. Space between second and third mandi¬ 
bular teeth much greater than between 
the others, antennae slender at apex .. 


M, fubeteulata , Turn. 

2 . 

3. 


4. 

M, brevicornit, Turn. 

M. atopogamia , Turn. 
M. subviolacea , Enderl. 


6 . 

M. rttfkaudata, Weatw. 


M, communis, Turn. 
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Space between yeeond and third mandi¬ 
bular teeth Uo*gyeator than between the 
oth«a», wrteuuse not slender at apex ... M . atra> KiefF. 


Mangesia subviolacea , Emlerl. 

Piistocera mbviotacea % Endul Arch. f. Naturg. p. 211 (1001), 
Mangesia Kiefl, Ann Soe. Sci. Jti nacelles, \xx\. p. 210 

(1911). <J. 


Mangesia atopogamia , sp. n. 

<J. Kiger; capita, pronoto, mosonoto scutclloque rufis; flagcllo 

nigro; alia f«>co-c»naUi». 

Loug. 17 mm. 

<J. Mandibles very broad, with five strong teeth; clypeus 
with a distinct median carina; an ten use inserted low down, 
close to the base of the clypeus, a tubercle above the base of 
each antenna; the flagellum covered with black pubescence, 
the first joint as broad as long, the third nearly os long as the 
first and second combined and fully halt as long again as broad, 
the apical joiut longer than the penultimate and about five 
times aft long as bioad. Head punctured-rugose, subquadratc, 
rounded at the posterior angles; ejes separated from the 
posterior maigin of the head by a distance not exceeding their 
own length ; ocelli in a triangle, the posterior pair about four 
times as far from the eyes as from each Other. Thorax 
coarsely punctured, the pronotum strongly rounded ante¬ 
riorly ; median segment coarsely rugose, with a median 
longitudinal carina, the surface of the posterior ttmiration 
transversely rugc sc-striate. Abdomen flattened, smooth 
and shining, the seventh segment \e?y broadly rounded at 
the apex. Neuratiou similar to that of fuscipennis , Kieff., 
the type of Mangesia ; but the extension of the radius is 
more distinct, ami the cubitus is continued beyond the apex 
of the second cubital cell, though broken by a white scaj at 
the junction of the first transverse cubital nervure. 

Hab* SAW of Lake Chilwa, Nyasaland; January (S. A. 
Neave ). 

The head is much more quadrate than in fuscipennis and 
less narrowed posteriorly, the petiole is shorter, being broader 
than long, and only the median carina of the median seg¬ 
ment is developed. The tarsal ungues are tridentate, a<s m 
Kieflcr's figure (Ann. Soc. Sci. llruxellcs, p. 201, 1911). 
Superficially this species strongly resembles Elis atopogamia, 
Sauss., which occurs in the same locality, the size and colour 
being the same in both species. 
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Mangena incerta , sp. n. 4 

9. Nigra; mnndibutis basi fusco-ferruginois ; tarsis articulis 
duobus npicalibua brunneo-testaeeis. 

Long 13*o min. 

¥ . Wingless; mandibles very broad, tridentafce, the upper 
tooth broadly truncate, the outer surface of the broad apical 
portiou of the mandibles striate-rugose. Antcnme thirteen- 
jointed, the scape strongly arched, the flagellum nearly two 
and a half times as long as the scape, the two apical joints 
longer than broad, the others as broad as long or broader. 
Head subquadrate, slightly rounded at the posterior angles, 
strongly punctured* the punctures sometimes confluent 
longitudinally. Ocelli absent, eyes small, ovate, reaching 
the base of the mandibles. Pronotum about half as broad 
as the head, a little longer than broad, widened rather 
abruptly close to the posterior angles, strongly hut rather 
sparsely punctured. Scu tell urn smooth and shining, tri¬ 
angular; mcsopleune strongly punctured, showing a dorsal 
lobe on each side of the sculellum. Median segment longer 
than the pronotum, narrowed almost to a point at the base, 
and widely furcate, gradually broadened posteriorly, the 
apical slope oblique, the dorsal surface smooth and shining 
at the base, very sparsely punctured at the apex, with a broad, 
shallow, longitudinal sulcus, the surface of the posterior slope 
rugulose ; sides of the segment almost smooth. Abdomen 
shining, minutely punctured ; the first segment as long as 
the second and rounded at the base; six dorsal segments. 
Tarsal ungues simple; intermediate tibise strongly apmose; 
hind tibiae hairy, but without spines. 4 

JIab. S.W. of Lake Chilwa, Nyasalaud; January (S. A. 
Neave ). 

Although not taken coupled 1 have no doubt that this is 
the female of a species of Mangesia . It may be distinguished 
from females of Pristocera by the less developed fork at the 
base of the median segment and by the presence of a sulcus 
on the dorsal surface of the segment. The abdomen has 
only six distinct segments, though there is a very small 
seventh segment, which is probably often withdrawn below 
the sixth; m Pristocera there are eight segments. 

Mangesia tuberculata 9 sp. n. 

6 . Niger, albo-pilosus; mandibuli* hasi fuspo-ferrugincis; alls 
fusco-hyalinis; capite angulis posticia infra tubcrculatis. 

Loog. 14 mm. 
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. Mandibles broad, with five tectli at the apex; the 
elypeus almost flat, with a very low carina. Head punctured- 
rugose, the hind angles beneath produced into stout tubercles, 
somewhat longer than bioud, slightly narrowed posteriorly, 
the eyes separated from the posterior margin of the head by 
a little more than their own length, Pronotnm transversely 
rugose, arched anteriorly, a little shoiter than the iucso- 
notum; mcsopleuriB rugose, dorsulum and scutellnm coarsely 
punctured. Median segment rugose, with a narrow longi¬ 
tudinally striated space at the base, three longitudinal carbine 
rather near together running from the base to the apex, the 
space between them transversely striated. Abdomen shining, 
almost smooth. Tarsal ungues bifid, w'itli a blunt lobe at 
the base. Neuration as in subviolacea. The sides of the 
median segment arc strongly striated. 

Hah, Mlanje, Nyasaland ; January ( S . A . Neave). 

This species may be distinguished by the tubercles on the 
head. The tarsal ungues resemble those of K. nyassica , but 
the basal lobe is more strongly developed. The recurrent 
liervure is received well before the first transverse cubital 
nervure. The pronotum is distinctly transversely depressed 
on the posterior margin. The wings are hyaline at tlic ba^e, 
a fuscous cloud spreads itself apieauy from the stigma. The 
species is near decemdentata , Kuderl. (Arch. f. Naturg. 
p. 213, 1901), but in that species the tegula* and month- 
parts are yellow-brown, the five apical joints of the ante mine, 
although much thinner than the preceding joints in tuber- 
< ulnta, arc no longer, as is the case in decemdentata. The 
sculpture is also different. Enderlem does not mention the 
shape of the head in his species, but the shape of the man¬ 
dibles is very similar. A specimen from Calabar in the 
British Museum, which 1 identify as decemdentata with some 
doubt, is only 10 mm. in length and 1ms a much smaller head, 
rounded at the hind augles ami without tubercles, the pro¬ 
notum is also without a transvcise sulcus at the apex ; so 
that if I am right in my identification, decemdentata is a 
Kathepyris . 


Mangesia brevicornis , sp. n. 

d . ftiger, alho-pilosus; alls fusco-violaeeis. 

Long. 13 mm. 

cj. Mandibles tridentate; antennae stout and short, not 
more than half a^ong again as the head, the second joint of 
the flagellum as long a v s the tiist and third combined, joints 
4-7 broader than long, the four apical joints very much 
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more*slcnder than the others. Head coarsely punctured* ft 
little'longer than broad* rounded at the posterior angles. 
Pronotum rugose, arched anteriorly, transversely depressed 
on the posterior margin ; mesonotum and mesopleurae punc¬ 
tured-rugose ; settle] him sparsely punctured. Median seg¬ 
ment irregularly reticulate, transversely striated towards the 
ape*, three cariuae from the "base not reaching beyond the 
noddle. Abdomen shining and almost smooth, the sides 
thinly covered with white pubescence. Tibia* thickly covered 
w ith white pubescence ; the tarsal ungues tridentate, the 
basal tooth rather blunt Recurrent nenure received before 
the first transverse cubital nervure, the latter rather 
indistinct* 

Hab. Mlanje, Nyasaland (S . A . Neave) ; February. 

This may be distinguished from atra by the antennas, 
which are very stout at the base, with the four apical joints 
abruptly narrowed, by the position of the rccuireut nervure, 
and the colour of the wings. 

Mangesia communis , sp. n. 

cNiger; mandibnlis fusco-forrugineis; alis hyalitiis, Icviter in- 

tuscatis, venia nigrw. 

Long. J3 unn. 

Mandibles quadridentate, the second and third teeth 
much more widely sepai akd from each other than from the 
other teeth; second joint of the flagellum distinctly longer 
than the third, the upicul joints slender but nof elongate. 
Head coarsely punctured, rather sparsely on the vertex, 
punctured-rugose on the front, quadrate, the eyes separated 
from the posterior margin of the head by a little more than 
their own length. Pronotum transversely rugose, the ante¬ 
rior margin raised, the posterior margin strongly depressed. 
Mesonolum and aeutellum strongly but rather sparsely 
puuctmed, the mebopleurse rather more closely punctured. 
Median segment irregularly longitudinally stnatc at the base, 
with a low median carina reaching the apex of the horizontal 
surface, the remainder of the hoii^ontal surface very irregu¬ 
larly reticulate, the apical slope almost vertical and trans¬ 
versely striated. Abdomen shining, the sides and apex very 
finely punctuicd and clothed with thin white pubescence. 
Suhmedian cell closed; cubital, transverse cubital," and 
recurrent norvures more or less faintly indicated, the first 
recurrent received before the first transverse cubital, the 
second recurrent and second transverse cnoftal indicated by 
white scars. 
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Hub* Mlauje* Nyasaland, G500ft. ; December to February 
(& ^4. Neave). 

This is rather near a/™, Kieff., but the mandible# are 
different, also the position of the first recurrent nervure, 
which is interstitial in atra. In that species the antennas 
are stouter, especially at tlie apex, ami the second joiut of 
the flagellum is not longer than the third. « 


Key to the Spear! of Kathcpyris. 

1, Iciest transverse cubital nervuro present; 

abdomen black . 2. 

First transverse cubital nervine olsoleto; 
abdomen light feiruginous . IT, uhdovkinalu , Turn, 

2. First jecurrent nervure interstitial with the 

first transvei so cubital tie i \uie ..... . K. nyasrica f KioiF. 

First recurrent nervure leccived before the 
first transverse cubilal uervure . . . K. detemdutttita t Ended. 

KathepyrU abdominalis , sp. u, 

Niger; ranndibulis, autemii«, abdomine, tegulia pedibusque 
rufo-testaceia; alia bjalinis, veins lufo-tcstaceis. 

Long. 7 mm. 

S . Mandibles bidentatc ; antemue not stout, 13-jointed, 
the joints of the flagellum (except the first) longer than 
broad, the thin! joint as long as the second Head coarsely 
but not very closely punctated, broader than long, the eyes 
separated from the posterior mat gin of the head hy a distance 
not exceeding their own length. Pronotum longer than 
the mesonotum, much uai rowed in front, the anterior margin 
straight, closely punctured ; mesonotum and scutellum moie 
sparse ly punctured ; mcsopleuras finely rugose, with a shining 
patch below the base of the land wings. Median segment 
longer than broad, finely rugose at the base, smoother at the 
apex, with two low, parallel, longitudinal carinso. Abdomen 
smooth and shining. Tarsal ungues bifid. Submedian cell 
only indistinctly enclosed on the outer and lower margins* 
The apical ventral segment is divided longitudinally. 

Hub. Mt. Kokanjero, S.W. of Klgon, Uganda Protecto¬ 
rate, (MOO ft.; August (& A . Neave), 

The cubital, trau^veise cubital, and recurrent nervures arc 
indicated by lauit scars, the transverse cubital being practi¬ 
cally obsolete; the first recurrent joins the cubitus before 
the position o&th^ first transverse cubital. 
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Genus Nominku, Kieff. 

Xtvnineitt, Kieff Ann. Sou. Ent. France, lxxx, p. 453 (1911). 

Type, N. africana , Kieff. 

This genus may be distinguished by the long spines on the 
cheeks, but is very close to Pristocera and Kathepyris . 

* 

Key to the Species. 

• 

1. Recurrent nervnre interstitial with the first 

transverse cubital nervure, well developed ,. N . spinigera^ Turn. 

Recurrent nonure received before the first 
transverse cubital nerv ure, iudistinct . A', m'maficejn, Turn. 

No min ei a spiniyera, sp. n. 

t?. Niger, ftlbo-pilostis ; alis fusco-hyalinis ; gem's infra acute tubor- 

cululis, pronoto antico angustalo, nmrgino antico angtibte tnin- 

ento. 

Long. 12*5 mm. 

cf. Mandibles long, strongly bent before the apex and 
bidentate ; olypeus with a carina, bead coarsely punetured, 
somewhat broader than long, subrectangular, rounded at 
the posterior angles, cheeks beneath witli a stout and long 
spine, which is touched by the point of the long mandibles 
when they are closed. Prouotuni strongly narrowed ante¬ 
riorly, nearly as long as the mesonoturn, the anterior margin 
short and transverse. Thorax strongly but rather sparsely 
punetured, very sparsely on the dorsulum, the mesopleuras 
rugose. Median segment with a distinct triangular basal 
area occupying most of the dorsal surface, the base longi¬ 
tudinally striated, the apical portion obliquely striated at the 
sides, with a low longitudinal carina in the middle, on each 
side of which are short transverse striae on an clongatc-ovate 
surface ; the segment is broader than long, rounded at 
the posterior angles, and vertically truncate posteriorly. 
Abdomen vhining and almost smooth, with white hairs 
on the sides. Nenration as in fuscipennis . Tarsal ungues 
tridmtato, the basal tooth obtuse. Recurrent nervureJntcr- 
stitial with transverse cubital mrvurc. 

Hub . Simba, British East Africa, 3350 ft.; April (£. A . 
Heave'*, 

A genus easily distinguished by the spine on the cheeks 
and the very long mandibles. 

Pritfocerus rosmarus , Stadelm., is very near this species, 




r ' 1 * 

'&U* II* IS. Turner on Tossorial Hgmenopbera. 297 

but the description of the pronotum does not correspond, 
the two deep transverse furrows and the longitudinal sulcus 
mentioned bv him being absent in the present species. The 
spines on the cheek arc very similar in the two species. 
P. rosntarus has been transferred by Stadelmann to his 
genus Dicrogenium , which is placed by Ash mead in his family 
Cosilidae. I have not seen specimens of the genus, which is 
said to be without the lobe of the hind wing characteristic of 
the Bcthylidae. But I am inclined to look on the genus as 
an aberrant Bethylid, rather than transfer it to the positiou 
assigned to it by Ashmcad. 

Nomtneia armaticeps, sp. n. 

S . Niger, rugose punctatus; tegulis fuscis; alia hyalinis, leviter 
infumatis ; geuis spina acuta armatis. 

Long. 8 mm* 

. Mandibles tridentate, the inner tooth not well defined, 
very short and blunt; second joint of the flagellum no longer 
thau the third, the apical joints not much narrowed. Head 
much broader than long, front rugose, vertex coarsely punc¬ 
tured ; eyes separated from the posterior margin of the head 
by a distance scarcely equal to their own length; cheeks 
armed beneath with a strong spine. Thorax coarsely punc¬ 
tured, mesopleurse rugose; pronotum much narrowed in 
front, the anterior margin straight. Median segment broader 
than long, longitudinally striated at the base, the triangular 
dorsal area well marked, the sides of the area finely obliquely 
striated, the sides of the segment and surface of the apical 
truncation rugulose. Abdomen smooth and shining, with 
sparse white pubescence on the sides and ventral surface, the 
apical segment punctured. Tarsal ungues bidentate. Sub¬ 
median cell incompletely closed, the nervures at the apex 
indistinct; recurrent nervure and first transverse cubital 
nervure indistinctly indicated, not interstitial. An indistinct 
nervure from the apex of the radius reaching nearly to the 
margin of the wing. 

Hab. Harar, Abyssinia (G. Kristensen). 

This is very nearly related to N. spinigera in the structure 
of the head and pronotum, but the mandibles are shorter. 
In both the transverse depression at the posterior margin of 
the pronotum is absent. In the present species the ncura- 
tion is less developed than in N. spinigera , the submedian 
cell being imperfectly closed, the recurrent and transverse 
cubital nervures only indicated, and not interstitial as in 
N. spinigera . 

Ann. <h Mag. JSf. Hist. Ser. 8. Voi xvi. 


21 
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Pskudocalyoza, gen. nov. 

<?. Antennae twelve-jointed, joints 2-6 of the flagellum 
strongly produced at the apex ou the outer side, hut without 
a long lamella; pronotum long, narrowed anteriorly, not 
margined, and without a groove on the posterior margin ; 
mesonotum, with two longitudinal furrows on each side, 
scntellum with a fovea on each side at the base; median 
segment margined at the apex, with five longitudinal carinse; 
tarsal ungues bifid, with a blunt lobe at the base { ueuration 
as in Calyoza. 


Pseudocalyoza subramosa, sp. n. 

<J. Niger; anteimis articuli* septem basalibus, mandibulisque 
apice brunneo-ferrugineis i abdomine segmentis quinto, sexto, 
septimoque, quartoque dimidio apicali rufo ferrugiueis; alis 
eubhyahnis. 

Long. 9‘5 mm. 

Mandibles broad and short, tridentate at the apex, 
the outer tooth not much longer than the others. Clypcus 
with a carina ; head and thorax closely, but not very coarsely, 
punctured; head broader than long, the eyes separated from 
the posterior margin by a distance not equal to their own 
length. Antenna longer than the thorax and median seg* 
ment combined, twelve-jointed, the scape no longer than the 
second joint of the flagellum and strongly curved, first joint 
of the flagellum very short, the other joints not differing 
much in length, joints 2-6 strongly produced at the apex on 
thfi outer side. Pronotum much longer than the mesonotum, 
strongly narrowed anteriorly; median segment distinctly 
broader than long, with five longitudinal carinae, the lateral 
carina converging a little towards the apex, the space 
between them finely transversely striated. Abdomen shining, 
very shallowly and iudistinctly punctured, with seven dorsal 
segments; hypopygium terminating in two long spines, as in 
Mutxllidae. 

Hab. Mlanje, Njasaland; November ( S . A- Neave). 

The an tea me are somewhat similar to those of Pmtocera 
laticorni *, Kieff., but in that species the lower discoidal cell 
is closed. The dilatation of the antennal joints reaches the 
ninth joint. There is no transverse groove on the pronotum 
in subramoia. 


Genus I'arac ilyoza, Cam. 

I’ttracalyvza, Cam. Peutscb. ent. Zeit. p 877 (1909). 
Calj/vsinu, Enderl. lint. Mitth. Berlin, i. p, 203 (1912). 
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Paracalyoza Mrtipennis, Cara. 


Paraoatyoza hirtipennis, Cam. Deutsch. ent. Zeit. p. 677 (1909). <J. 
Caiyounajfavipennit, Tarn. Ann. St Mag. Nat. Hist. (8) xiv. p. 245 


I had overlooked Cameron's description of this species. I 
do not think that there are sufficient reasons for separating 
the genus from Calyoza. Enderleiu seems also to have 
overlooked Cameron's paper. 


XXXIV.— On the Pacific Species of Hippoglossoides. By 

Petek Schmidt, Curator of the Ichthyological Department 

of the Zoological Museum of the Impeiial Academy of 

Sciences in Petiograd. 

The genus Hippoglossoides, Gottsche ( Drepanopsetia , Gill), 
is lepresented in the Atlantic Ocean, as has been shown by 
Collett (1878) and by Smitt (1893), by Only one species— 
Hippoglossoides plalessoides, Fabricius. The identity of 
American and European representatives of this species, 
formeily distinguished as Bippogloss>ulea pialessoides and 
H. limandoides , is now conceded appaiently by all European 
and American writers.^ 

Very different at lirst sight are the conditions in the 
Pacific, where no less than five leputed species of Ilippo- 
glossoides are recognized :— 

(1) Hippoglossoides elassodon, Jordan & Gilbert (1880), 
described fiom Seattle, Tacoma, and Puget Sound, 
and afterwards recorded fioin the Bering Sea bv 
American naturalists, and by me from the Okhotsk 
Sea (Schmidt, 1904). 

(2) Hippoglossoides rohustus, Gill & Townsend (1897), 

described from one specimen only from the Bering 
Sea (tat. 56° 14' N., long. 184° 08' W., 49 fath.). 
Not found afterwards. 

(3) Hippoglossoides hamiltoni, Jordan & Gilbert (1899), 

described from a • specimen from Avutcha Bay. I 
recorded two examples fiom the Okhotsk Sea near 
Cape Terpeniya (Schmidt, 1904), 

(4) Hippoglossoides dubius, Schmidt (1904), described 
from two specimens (one of them young) from the 
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North Japanese and Okhotsk Seas, and afterwards 
considered by American and Japanese authors [Jordan 
& Starks (1906), Jordan, Tanaka, & Snyder (1913)] 
to be the representative,of a new genus— Cynopsetta, 
Schmidt [this name Cynopsetta was first used by me 
in a preliminary list (Schmidt, 1902) without descrip¬ 
tion]. J. O. Snyder (1912, p. 439) has identified 
two specimens found m Otaru as nearest to this 
species, but “ with some doubt as to whether the 
Species itself really differs fiom Hippoglottoides 
elatsodon 

(5) Hippoglottoides Tcatakurce , Snyder (1911), described 
from Otaru (Hokkaido) from one specimen *. 

The near relationship of theso five species has been gene¬ 
rally acknowledged. Thus, of Hippoglottoides hamiltoni , 
Jordan & Evermann (1898, p. 2617) write” Allied to 
Hippoglottoides elatsodon ... Its relations with II. robustus 
are much nearer, but the species are apparently distinct,” 
On the same subject I Iiave written (Schmidt, 1904, 
p. 227)“ If we take into consideration that the Atlantic 
Hippoglottoides plaUtsoidet, a species nearly allied to Hippo¬ 
glottoides hamiltoni and II. Mastodon, is highly variable, 
and has, according to Smitt, D. 76-93, A. 64-73, it is 
doubtful if the separation of H. hamiltoni from H. elatsodon 
is well grounded, inasmuch as there are very few specimens 
for comparison. Having studied my two specimens, I 
believe that 11. hamiltoni may be peihaps regarded as a 
synonym of H. elatsodon.” 

Of Hippoglottoides dubiut I have written (Schmidt, 1904, 
p. 228) in the same woik:—“ It is nearly allied to Hippo¬ 
glottoides elatsodon, J. & G., differing in the more developed 
dentes canini, in the absence of scales on the interorbital 
space and on the snout, in the cycloid scales on the anterior 
part of the body, in the narrower interorbital space, and 
deeper caudal peduncle.” 

Table I. gives a comparison of the principal characters of 

* Hippoglottoides herxenttewi, Schmidt (1904), was described by me 
from the North Japanese Sea as a Hippoglottoides. But in the same 
work 1 suggested that it might he better to consider it as the representa¬ 
tive of a new genus— JProteptetta. Now 1 am convinced that this suppo¬ 
sition was well grounded, inasmuch as it coincides with the opinion of 
American and Japanese ichthyologists [Jordan & Starks (1906), Jordan, 
Tanaka, St Snyder (1913)]. 



H. robu»- { JET. hamfl~ 



Cf. Collett, Norveg. North Atl Exped., Fishes, p. 145. t Cf- Proc. U.S. Nat Mus. yoL xlii. 

After the plate Ixxxiv. (Jordan A Gilbert, 1699). 

After Jordan A Evermann; in the original description of Jordan A Gilbert, 15-17. 
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the specie* of Bippoglosaoides as described by different writers, 
and shows that the differences are very uncertain. 

We see in Table I. that the number of rays in the dorsal 
and anal fins of Bippoglosaoides robuslus (D. 76, A. 60), 
17. dubiua (D. 85, A. 67), and if. katakurce (D. 80, A. 69) 
lies between the limits of variation of the number of rays in 
JET. elassodon (D. 77-87, A. 59-67), or is very near to these, 
and only in if. hamilloni (D.- 72. A. 56) this number differs 
slightly. The depth of the body seems to be very different 
in Bippoglosaoides dubius (38*3 °/ 0 of the total length), but 
it is possible that the American ichthyologists have measurod 
the length of the body from the tip of the snout to the base of 
the caudal, as measurements to the tip of the caudal^ taken on 
the figures (Joidan & Gilbeit, 1899, pi. Ixxxiv.; Jordan & 
Goss, 1889, pi. ii. fig. 5) have given for Ilippoglossoides 
hamiltoni 32 8 °/ 0 aud for H. elassodon 35*8 0 / o of the total 
length—i. neaily the same as in Hippoglosundes dubius, 

A moie rnaiked difference seems to lie in the diameter of 
the upper eye; but everybody who has measured flat-fishes 
knows that this is the most variable and uncertain measure. 

If we compare now other morphological features, we.shall 
see that they give no good characters for separation of the 
five Pacific species of Ilippoglossoides. 

The teeth in the jaws tn all the species are in a single 
series. In Hippoglossoides elassodon they are, according to 
Jotdatt & Gilbert (1880, p. 278), " in the upper jaw ... small 
conical, not very sharp . . . somewhat larger in front than on 
the sides and also more widely set/’ “ lower jaw with a single 
series of rather close-set teeth similar to those in the upper 
jaw or slightly larger; those on the sides smaller than the 
anterior teeth ; number of the teeth about In Bippo- 

glossoides robustus , Gill & Tow n., after Jordan & Evormann * 
(1898, p. 2616)* “ teeth of the single tow mostly separated 
from each other by intervals equal to width of teeth, curved 
inward and uniform on the sides; toward front 4 or 5 
enlarged preceded by twosmaller, leaving the middle toothless; 
in the lower jaw ot nearly uniform size and inclining back¬ 
ward.” In Ilippoglossoides hamiltoni i, after Jordan & Gilbert 
(1899, p. 489), “ teeth acute, in a single series in each jaw, 
all except the anterior teeth in each jaw short. At the 
symphysis of lower jaw the teeth are longer and directed 
inward, while in the anterior end of each premaxillary the 

* 1 have not seen the original description of Gill & Townsend, as this 
volume of Proc, Wash, Biol. Soc. is wanting in our library. 



Stppoglossoides elassodon elassodon. } H. elassodon 


3 
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teeth are still more enlarged and the scries on each side 
describes a strong curve with its convex side toward the 
median line/ 1 In Ilippoglosaoidea dubiut, after my descrip¬ 
tion (Schmidt, 1904, p. 227), "the teeth are sharp, conical, 
somewhat directed inward, in a single row; on the anterior 
part of premaxillary 6 teeth of middle size and behind 
them on each side a group of 2-3 iaige canines ; op the 
posterior paifc are smaller teeth; in the lower jaw are 4 
canines on the symphysis.” In Hippoglossoides katakurce, 
after Snyder (1911, p. 546), " teeth are small, slender, in a 
single row on the symphysis, where they aio irregularly 
placed, enlarged, and somewhat canine-liko.” 

Compaiing all these descriptions, we see that the teeth of 
the five species of Hippoglossoides are of the same general 
structure. They have all on the anterior part of the upper 
jaws and on the symphysis of the lower jaw some enlaiged, 
curved, canine-like teeth, directed backward and set not so 
close as other small conical teeth. 

The scales and their distribution are nearly identical in the 
five species; nor do other moiphological features give diffe¬ 
rences sufficient for specific separation. 

This preliminaiy comparison of diagnoses has convinced 
me that the five Pacific forms of Hippoglossoides cannot be 
regaided as well-defined species. Two of them— Uippo - 
glossoides hamiltoni and H. katakurce —I believe to be synonyms 
of Hippoglossoides robustus and 11 . elassodon . It is really 
impossible to find in what 11 ippoglossoides hamiltoni differs 
from II. robustus. The differences of four rays in the dorsal 
and anal and of four pores in the lateial ttn'e is too insignifi¬ 
cant, considering the high degree of vaiiation of the fin-rays 
and pores in Hippoglossoides ( cf. Table II., p. 303). Jordan & 
Evermann give as distinctive the length of the pectoral—£ the 
length of head (=13’8 0 / o of total length) i,n Uippoglossoidea 
robustua and $ length of head ( = 16’3 °/ 0 of total length) in 
11. hamiltoni . But if we take into cousideiation that the 
specimen of II robustus was 318 nun. long and the specimen 
of H . hamiltoni only 170 mm., and that, m general, younger 
forms have coinpaiatively longer pectorals and cauuals, we 
shall undeistana that this difference cannot be regarded as 
sufficient for separation. The yvider interorbital space, the 
smalta' symphysial knob, the larger nasal tubes of Hippo - 
glossoidds hamiltoni are also features connected with youth, 
and the roughness of the scales and the form of the anterior 
part of the lateral line is highly variable in Uippoglossoidea . 

Tn the samh manner it is impossible to distinguish Htppo- 
glossoides katokym^ from U. elassodon , The depth of the 
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body seems to be not higher, as Snyder gives, but the same 
as in H. elassodon (40 °/ 0 of the length to the base of caudal); 
the number of rays in the dorsal is also not greater (cf, 
Snyder, 1912, p. 439) than in this species. Only the lateral 
line seems to form a more abrupt and higher arch ; but this 
feature is highly variable, and one can find in Hippoglossoides 
elassodon all the transitional stages. 

Studying now the Heterosomata of the Russian seas in the 
Zoological Museum of the Imperial Academy of Sciences in 
Petrograd, I have examined the large material on Pacific 
forms of Hippoglo8soide8 collected by different Russian expe¬ 
ditions during the last ten years, and I have re-examined 
also my former material. This study brings mo to the con¬ 
viction that in the Pacific Occau there is, as in the Atlantic, 
only one well-defined species of Hippoglossoides ^ with three 
highly variable subspecies. 

The material examined consisted of forty-six specimens of 
different sizes ; one part of these was accuiately measured on 
a detailed scheme, and percentage values were calculated. 

these detailed studies I could not find the limits of 
three species which seemed to me to be well defined in my 
first examination twelve years ago. All these species— 
Hippoglossoides elassodon , H. robustus , and II. dubius —were 
i©presented in our collections, but they were so connected 
through different tiansitions that it was not possible to separate 
them from one another. They must therefore be regarded 
not as separate species, but as subspecies (or varieties) of one 
species— Hippoglossoides elassodon , Jord. & Gilb. 

The most characteristic of these tlnee forms is Hippo - 
glossoidea elassodon dubius } which is distinguished by the 
strong, curved, canine-like teeth on the anterior pait of the 
premaxillarics and on the symphysis of the lower jaw ; but 
the number and position of theso teeth are the same as in 
other forms—only they are more developed, sometimes twice 
as long as the other teeth. All the other features formerly 
considered by me as distinguishing characters lie within the 
limits of variation of both the other forms. 

The number of rays in the fins of Ilijtpoglossoides elassodon 
dubius is also not characteristic ; we find in our collection 
the following variation 

D. 77 81 83 84 86 87 90 rays. 

2 12 12 2 1 specimens. 

A. 57 62 63 65 66 67 rays. 

12 112 4 specimens. 
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All the specimens of our collection attributed by me to 
II eltmodon dubius are 300-43 Tmm. long, and in the smaller 
specimens I have never found such development of canine* 
like teeth. Therefore it may be suppdsod that //, elassodon 
dubiu8 is nothing more than older specimens of H. elaesodon * 
But, on the other hand, we see that this form is restricted to 
a’separate geographical area : all the specimens of our colieo- 
tion are flora Tartar Strait (Noith Japanese Sea). It may 
be, therefore, that it is a distinct subspecies, and as such I 
consider it for the present. 

The forms Hippog 1oasoides elastodon elassodon and 77. elasso- 
don roluntus can be distinguished by the number of rays in 
dorsal and anal. I attribute to the forma typica specimens 
having D. 77-86, A. 60-69, and to Hippoglossoide* elas8odon 
robustus specimens with D. 67-75, A. 51-59. In our collec¬ 
tion we find the following distribution:— 

Ilippoglos6oide8 elassodon elassodon . 

D. 70 79 81 82 83 84 86 86 rays. 

11442122 specimens. 

A. 60 61 62 63 64 66 07 68 69 rays. 

121432211 specimens. 

Hippoylomides ckusodon vobmtuB. 

D. 07 68 69 71 72 73 74 76 76 77 rays. 

1213111211 specimens. 

A. 61 62 63 64 66 66 67 59 rAys. 

11132122 spocimens. 

The specimens of II. eliwodon robustus having 1 ). 76 and 
I). 77 could be attributed to 11 . elassodon elassodon , but they 
have at the same time a very low number of anal rays (A. 57, 
A. 59), and must be regarded therefore as transitional forms. 
This Table demonstrates sufficiently cleaily that we have here 
only one variation row with two maximums, i. e. two nearly 
connected forms of one species. 

In other respects both forms aro also nearly connected, as 
is shown in Table II.* (p.^03), representing the chief 
features. 

♦ This Table is only an extract of the results of my measurements. 
More complete tables, detailed diagnoses, and synonymy of the Atlantic 
and Pacific species of Jlippoglostotdts will be published in xny monograph 
of Russian ueterosoxnata. forming a volume of 1 Fauna de la Russia/ 
published by the Imperial Academy of Sciences of Petrograd. 
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If we try now to summarize the facts given above, we shall 
have the following scheme :— 


Genus Hippoglossoides, Gottsche, 1835. 

[ m Citharus. Rein hard, 1 888, = Dnyanoptetta, Gill, 1861 ,*aPomato- 
psetta. Gill, 1804, «r Cynopsetta (Schmidt in Mt.), Joid%n & Starks, 
1900. j 


I. Branchiostegal rajs 8, Lateral line single, 

nearly straight.. The contours of the 
dorsal and anal dns in the posterior half 
Convex. (Atlantic Ocean.) . If. platessoides, Fabr. 

II. Br&nchiosteg&i rays 7. Latoral line single, 

slightly rising anteriorly or forming a very 
low arch. The contours of the dorsal and 

anal fins in the postalior half concave. fGilb. 

fPacific Ocean.) . // elassodon, Jura. Ac 

a. The promiuent teeth in the anterior part 

of the upper and lower jaws large, [(Schmidt), 

oanine-like ...... ..... .. IT. elassodon dubius 

b . The prominent teeth in the anterior part 

of the upper and lower jaws not very 
large. 

#. The number of rays in dorsal fin 76- 80, 

mostly 81-83; in anal 60-09, mostly [(Jord. k Glib.), 

63- 07 ..... . H elassodon elassodon 

8. The number of rays in dorsal fin 07 75, 

mostly 71-74, m anal 51 69, mostly [(Gill k Towns.). 

64- 00 . II. elassodon i obustus 


The synonymy of the tlnee subspecies of Hippoglossoides 
elassodon, Jordan & Gilbert, will be as follows:— 


1. Jlippoglossoides elassodon dubius (Schmidt). 

Qynapsetta dubta, Schmidt (in litt ), 1902. 

Jlippoglossoides dubius , Schmidt, 1904. 

Cunopsetta dubta. Schm ; Jordan & Starks, 1906. 
Hiltpoglossoidos dubius , Schm.: Snyder, 1912. 

Cynopsetta dubta , Schm.; Jordan, Tanaka, A Snyder, 1013 


2. Hippoglossoides elassodon elassodon (Jord. & Gilb.). 

Jlippoglossoides elassodon , Jordan k Gilbert, 1880. 

„ „ Bean, 1881. 

„ „ Jordan k Gilbert, 1883. 

„ Jordan k Goss, 1886. 

„ Jordan k Eveimann, 1898* 

„ Jordan k Gilbert, 1899. 

„ Schmidt, 1902.1904. 

f , Jordan « Starks, 1906. 

„ Gilbert & Burke, 1910, 

Jlippoglossoides latakura, Snyder, 1911,1912. 

Jlippoglossoides elassodon , Jordan, Tanaka, k Snyder, 1913 
Hippoglossoides katakura, So. j Jordan, Tanaka, & Snyder, 1913. 


it 

» 
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3. Hippogloeeoides elaseodon robustue (Gill & Town.). 

Hippoglotfoides robustue , Gill Sc Townsend, 1897. 

„ „ Jordan & Evermann, 1898. 

„ „ Jordan & Gilbert, 1899. 

Hippogloeeoides hamiltoni, Jordan & Evermann, 1898. 

„ « „ Jordan Sc Gilbert. 1899. 

„ „ Schmidt, 1902,1904. 

„ „ Jordan Sc Starks, 1906. 

„ „ Jordan, Tanaka, Sc Snyder, 1913. 


It is possible, as I have mentioned above, that more 
detailed investigations of a larger material may prove that 
IJippoglossoidee elaseodon dubiua is merely an age-variation 
of the forma typica. In this case we shall have in the Pacific 
only one species of Hippogloeeoides , with two subspecies 
differing in geographical distribution, as Hippogloeeoides 
elaseodon robustue, according to our collections, belongs more 
to the northern parts of the Okhotsk Sea, while Hippo - 
gloeeoides elaseodon elaseodon (and H . e. dubius ) is more 
represented in the southern parts of Okhotsk Sea and in the 
North Japanese Sea (Tartar Stiait). 
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XXXV.— A Special Genus for the Himalayan Bat known as 
Minina grisea. By Oldfield Thomas. 

(Published by permission of the Trustees of the British Museum.) 

The teeth of Murina grisea differ so markedly from those of 
the other species of Murina that I think it should be separated 
from them to form a special genus, which might be called 

Harpiola, gen. nov. 

External characters as in Murtna } except that the wing- 
membrane is attached to the base of the first toe, instead of 
near its claw, as is ordinarily the case in Murina . 

Teeth remarkable for the almost complete suppression of the 
usual specialization of the canine, the upper incisors, canine, 
and premolars being all subequal in size and closely similar 
in shape; the incisors therefore comparatively enormous, 
nearly as large as the reduced canine, the second one pressed 
close against the front of the latter. Canine scarcely higher 
than the anterior premolar, which, in turn, is actually larger 
in all dimensions (except in its outer antero-posterior diameter) 
than the second, the converse being the case in all species of 
Murina. Below, the incisors are, as usual, quite small, but 
the canine is again reduced, less in height than the first 
premolar—this, m turn, very slightly less than the posteiior 
premolar. Upper molars with the metacone so reduced as 
to be scarcely higher than the paracone, which it ordinarily 
far surpasses. 

In transverse area all the anterior teeth,- incisors, canines, 
and premolars are remarkably broad and bulky, while the 
molars are unusually narrowed ; as a result, both the canine 
and first premolar are each as broad as the molars, a propor¬ 
tion unknown elsewhere in the family except in the genus 
Harpiocephalus . 

Genotype. Harpiola grisea {Murina grisea , Peters). 

It is noticeable that the molars, usually so uniform in their 
structure, should in this one subfamily, the Murininse, be so 
variable—the three genera, Murina , Harpiola } and Harpio¬ 
cephalus , being readily distinguishable from each other by 
their molar stiucture only. 

The typical species of Harpiola , IL grisea y is unfortunately 
as yet only known by the type-specimen in the British 
Museum, and this, like others of the series collected by 
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Capt. Hatton, has undergone certain vicissitu tea which have 
affected the condition of the skull. No cranial characters can 
therefore be described, and even the teeth appear to be a little 
distorted and shrunk ; but this can in no way affect the 
distinguishing marks on which the genus is based. 


XXXVI .—A new Genua of Phyllostome Bata and a new 
Rhipidomys from Ecuador. By Oldfield THOMAS. 

(Published by permission of the Trustees of the British Museum.) 

Among a small collection of mammals from Barza, Oriente of 
Ecuador, presented to the National Museum by Mr. Walter 
Goodfellow, there occurs, besides such rarities as Artibeua 
glaucua , Diphylla ecaudata, Nasuu judex, and Oryzomya 
balneator, an example representing a new genus and species 
allied to the common Sturnira lilium of the same region. 

It may be described as follows :— 

Corviba, gen. nov. 

General characters as in Sturnira, but only two lower 
incisovs present. •• 

External stiucture apparently quite as in Sturnira, though 
the nose-leaf and ear may show some differences when spirit- 
specimens are examined. Interfemoral membrane similarly 
reduced. No glandular shoulder-tufts perceptible. 

Sknll of the general shape of that of Sturnira, but the 
muzzle and interorbital region rather narrower. Angular 
process of mandible shorter. 

Teeth of the same non-cuspidate character as thoso of 
Sturnira. Upper incisors more disproportionate than in that 
genu«, the outer ones smaller ana narrower, the inner pair 
longei and slenderer, with a small supplementary basal cusp 

I iostei o-externally; breadth of the whole incisor-row muon 
ess than in Sturnira, not equalling the length of the canine. 
Premolar 9 and molars all slightly separated from each other; 
the premolai s evenly oval transversely, their breadth about 
three-fourths that m Sturnira, while their antero-posterior 
diameter is only about half. A/ 1 subtriangular, with rounded 
angles, more carnassial-shaped than in Sturnira ; other molars 
about as in Sturnira. Tlnoughout the series all cusps arc 
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obsolescent and rounded as in Stumira , though peihaps a 
little less so* 

Lower incisors only two, bicuspid, in the narrow space in 
front of the nearly appioximated canines. Other lower teeth 
separated from each other, of about the same breadth, but 
shorter antero-posierioily than their homologues in Stumira. 

Type. Corvtra lidens , sp. n. 

Owing to the extreme isolation of Stumira , considered by 
Hiller as forming a special subfamily, the discovery of 
another genus allied to it is of much interest. In the more 
triangular shape of m l and rather better developed cusps to 
some of the teeth, Corvtra is perhaps slightly less specialized 
than Stumira, while in the total suppression of the outer 
lower incisors it lias a peculiarity unknown in this group of 
the Phyllostomidas. 

if 

Corvtra bident, sp. n. 

Size and general appearance very much as in Stumira 
lilium. Fur close, velvety, hairs of back about 6 mm. in 
length. General colour above dark grey-brown—nearly 
“ blackish brown,”—the individual bails pale brown for their 
basal half, silvery grey for their next fourth, their tips 
blackish ; the crown blacker, acioss the shoulders rather 
greyer, the back again blacker, but these differences quite 
slight. Under surface uniformly brown (near mummy- 
biown), the hairs brown to their bases. Legs and feet 
hairy, as in Shirnira , the feet propoitionally rather larger. 
Wings uniformly brown. 

Skull and teeth as desciibed above. 

Dimensions of the type (which is somewhat immature) 

Forearm 43 mm. 

Head and body (on skin) 73 ; nose-leaf (dry) 7 j ear (dry) 
from internal base 10 ; tbinl fingei, metacarpus 42, first 
phalanx 17, second phalanx 21*5 ; foot (c. u.) 1C. 

Skull: greatest length 22*2 ; condylo-basal length 20 ; 
zygomatic breadth 12*5 j intcrorbital breadth 5*5; mastoid 
breadth 11*7 ; palatal length 10 ; front of canine to back of 
m* 6*7 5 breadth between outer corners of m* 7. 

Hob. (of type). Baeza, Upper Coca River, Oriente of 
N. Ecuador. Alt. 6500'. 

Type. Immature male. JB.M. no. 15. 7. 11.7. Oiiginal 
number 19. Collected Apiil 1914, and piesented by Walter 
Goodfellow, Esq. 

The peculiar knack possessed by Mr. Goodfellow of 
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capturing roraaikable novelties! even when unable to make 
considerable collections, is again exemplified by his discovery 
of this interesting bat, which, so like the common Stumira 
lilium externally, represents a most distinct new genus. 

So great is this external resemblance of Corvira bidens to 
Stumira lilium , that the only distinguishing ehaiacter 1 can 
at present point out is the decidedly darker colour, especially 
below, all the other features being occasionally found in the 
latter animal. Should any mistake have occurred in the 
allocation of the skin to the skull, the latter should, of course, 
be taken as the type of the new form. 

Rhipidomys equatoris, sp. n. 

Closely related to 72. leucodactylus, but with grey-mixed 
belly. 

Size large, just about as in leucodactylus. Fur short and 
crisp. General colour above lined greyish with a slight tinge 
of fulvous, but the members of tins genU9 vary so much in 
their range of colour from fulvous to giey that little stress 
can be laid on the exact shade of the fur. Under surface 
uniformly bluish grey, the bases of the hairs slaty, the tips 
dull whitish; chin and thioat-hairs white to the base. Hands 
and feet particoloured as in leucodactylus, the metapodials 
raesially dark biown, the edges and digits white. Tad well¬ 
haired, wholly daik brown. 

Skull quite like that of 72. leucodactylus , and diffeiing 
equally fiom that of 72. lucullus by its smaller size and 
markedly smaller brain-case. 

Dimensions of the type (measured in the flesh):— 

Head and body 175 mm.; tail 220; hind foot 32; 
eai 21. 

Skull: greatest length 40; condylo-incisive length 37*5 ; 
zygomatic breadth 21 ; nasals 14*4 ; interoibital breadth 0*1; 
bieadth of brain-case 15*8; palatilar length 17*1; palatal 
foiamina 8*4 ; upper molar series 7. 

Hub. San Domingo, W. Ecuador (79° 6' W. } 0° 13" S.). 
Alt. 1600'. 

Type. Alult female. B.M. no. 15.1.1.39. Oiiginal 
number 414. Collected 8th July, 1914, by Gilbert 
Hammond. Presented by Oldfield Thomas. Two specimens. 

This Ecuadoran Rhipidomys diffeis from the common 
R. leucodactylus of Peru by its giey belly, that species having 
the median ventral area quite white. From 72. lucullus, 
which similarly has a gieyish belly, it differs by its smaller 
skull, and especially its smaller biain-case. 
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XXXVII .—Further Notes on Asiatic Bamboo-llati. 

By Oldfield Thomas. 

v (Published by permission of the Trustees of the British Museum.) 

Since writing my “ Notes on the Asiatic Bamboo-Rats 99 * 
I have had, thanks to the kindness of Dr. Annandale, the 
opportunity of examining typical specimens of the species 
described by Blyth as Rhizomys prutnosus and castaneus , and 
am therefore now able to make a further contribution to the 
subject. 


Rhizomys pruinoaus , Blyth f. 

This species was desenffed from Oheria Punji, Khasia 
Hills, Assam, and specimens have since been referred to it 
fioin various localities to the eastward as far as Yunnan. 
Now, however, on comparison with the typical specimen 
obtained by Mr, Skipwith at Olierra Punji, I find that the 
more eastern specimens are distinguishable by their gi eater 
size. The British Museum only contains young specimens 
lroin the Khasia and Naga Hills; but Mr. Skipwith’s 
specimen, fully adult, has a palatilar length of only 32‘2 mm., 
with length ot upper molar seiies (crowns) 12 mm. ; bieadth 
of m* 4*7. Compared with this the eastoin form may be 
desciibed as follows :— 

Rhizomys senes*, sp. n. 

As in /?. pruino8ui, but size largei and teeth heavier. 

Colour and geneial appeaiance quite as in R. pruinoaus, 
the fui similaily long, soft, slaty blackish, profusely glizzled 
frith the white tips to the longer haiis. Under surface paler 
slaty varying towards greyish white. Hands and feet brown. 
Mamtme 1—3=8* 

Skull, as gauged by teeth, decidedly laiger than in 
R, pruinosu <*, but uo peifect skull, fully adult, of the latter is 
available. The zygomata are also decidedly bioader (veiti- 
callv), the median height being in series 9 mm., as compared 
with 7*5 in pruinosua and 6*5 in sinensis . On the whole, the 
skull is most like that of R . sinensis , but has a broader and 
lower occipital plane, and, as indicated by its measurements 
above, bioader zygomata. 

* Ann. & Mag. Nat. Hist. (8) \vi. p. 56 (1915). 
t J. A. S. B, xx. p. 519 (1851). 

Ann. cfe Mag. N. Hist. Ser. 8. Vol . xvi. 22 
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Skull-dimensions of the type • 

Oondylo-basal length 67 mm.; condyle-incisive length 66; 
zygomatic breadth 48*7 ; nasals 25 X 8*7; anteorbital fora-, 
men 6*2 x 5 ; greatest breadth on frontals 18*7 ; interoibital 
bieadth 10*5 ; height of crown from alveolus of m* 27*8 { 
occipital plane, height from basion 22*5, breadth 83; palatilar 
length 37*2 ; palatal foramina 6*7 ; upper molar series 
(ctowns) 15 2 ; breadth of m* 5*6, 

Hob. Eastern Burma and Tunnan. Type from Yunnan* 
probably from the neighbourhood of Mong-tze. 

Type. Adult female. B.M. no. 12. 7. 25. 42. Original 
number 4. Collected 9th June, 1910, by H. Orii. 

Distinguished fiom R. pruinoaut by its gi eater size, this 
species is separable fiom R. sinensis by the definitely hoary 
chaiaCtei ot its fui, that auimal Wting practically without the 
white-tipped longei huits which give so marked a diameter 
to R. pruinoaua, Icitouchei , and sene.r. In this respect, theie- 
foie, R. sinensis approaches the unicolor soft-fun ed Chinese 
species R. veshtua and daildi. 

Cannomys. 

The uncertainty about the identity of Blyth’s Rhizomys 
castaneus, said to be from “ Arakin/’ has hitlieito prevented 
consideiation of the different species and races of Cannomyt „ 
Now, however, the examination of the specimen sent by 
Dr. Annandale as typical of castaneus * enables me to make 
a preliminaiy attempt at the arrangement oi the group—but 
it is very far from complete or satisfactory. 

The specimen of (J. castaneus is skull no. 403 of the Indian 
Museum, and I find it closely agrees with examples in the 
Bntiah Museum from Thaton, Tenasserim, and is clearly 
the same form. Whether the species is really to be found* 
in Arakan remains to be seen when that little-known country 
is piopeily explored. 

Thanks to the splendid wotk of the Bombay Natural 
History Society, senes of these ied bamboo-rats have been 
obtained on the Chindwin, in the Shan States, and on 
Mt. Pops, thus effectively supplementing those which the 
Museum possessed from Sikkim, Manipur, Siam, Tenasserim, 
&c. 

Exferpally there is little difference between the different 
local founts. All are of similar proportions and all, with one 
'inception, have the coat washed teiminally with some shade 
•of.iufous, which may be blighter in some and deeper in others, 

t 

*• Rhizomys castaneus, Blyth, J. A. 8. B. xii. p. 1007 (1843). 


t 
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'but'the difference is never beyond the range of individual 
variation. On the analogy of other burrowing rodents, one 
might have expected to find a considerable number of 
plumbeous individuals in all districts, but, curiously enough, 
these only occur in a single race—that of the Shan States 
plateau,-—and there they are in a majority, a small minotiby 
of the individuals only being of the normal rufous coloration. 

Even in the skull the differences are few in number and 1 
not very striking. General size and size of teeth are the 
moBt important, the other cranial pioportions being much the 
same in all. 

The following are the names and chaiacters of the different 
races I recognize. For the use of the words connoting size, 
justification must be sought in the table of cranial measuie- 
ments (p. 316). All the clfinacters are based on seiies, and 
in every locality occasional individuals may be found not quite 
true to type. 

1. Oannomys badius, Hodgs. 

Large, with large teeth. Zygomata of medium expansion. 
Colour normal. 

Nepal (Hodgson), Sikkim ( Hodgson, Charlton, Blanford), 
Kliasia Hills (Blanford), Manipur (Hume), Chindwin (Bom¬ 
bay Survey ), Kakhyen Hills (Anderson). 

2. Cannomys pater, sp. n. 

Size largest of genus, but the teeth generally smaller than 
in badius. Zygomata widely spread and well developed 
veitically. Colour paler anu brighter than in badius, near 
“ pinkish cinnamon,” but, owing to the gloss, far blighter 
than the dull tone of the colour-book. 

Mt. Pops, dry zone of Burma ( Bombay Survey, Short ridge 
Coll.). 

Type. Adult female. B.M. no. 14. 7.19. 231. Original 
number 3574. Collected 5th September, 1913, by G. C. 
Sliortridge. Presented by the Bombay Natural Histoiy 
Society. 

3. Cannomys oastaneus, Blyth. 

Size small; the teeth also very small. 

8 a. Cannomys oastaneui pluinbesotns, subsp. n. 

Colour commonly uniform plumbeous, only two specimens 
out of a dozen having any rufous, and even these being 
daiker than the normal. a 

22* 
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Plateau of Northern Slmn States. Type from Gokteik, 
2130', other specimens from Pyaunggaung, 2790', and 
Mansam Falls, 2000'. 

Type . Adult female. B.M. no. 14. 7. 8. 48. Original 
number 2750. Collected 22rul April, 1913, by G. C. Short- 
ridge. 'Presented by the Bombay Natural History Society. 

A dark plateau representative of C . castaneus . The zygo¬ 
mata are generally stronger than in true castaneus , but not 
invariably so, and as the plumbeous coloration is also not 
invariable, I have only distinguished this form as a subspecies, 
in spite of the considerable difference in locality. 

35. Cannomys castaneus castaneus . 

Colour about as in badius, or rathor brighter. Zygomata 
slender. 

Tertasserim, Thaton ( Davison , Blanford ). Type-locality 
said to be Arakan. 


4. Cannomys minor , Gray. 

Size variable. Teeth large. Colour chestnut or brownish. 

Ilab . Siam. 

I am not at present able to come to any satisfactory con¬ 
clusion about the Siamese bamboo-rats. Northern specimens, 
from Chiengmai and Nan, can hardly be distinguished from 
examples of C. badius , but they vary considerably among 
themselves. The Museum collection contains specimens, in 
addition, from Raheng ( Barton ) and Pechaburi ( Mouhot ), 
besides the immature and much deteriorated typo (B.M. 
no. 79.11. 21.526), which was obtained during the Finlayson 
mission of 1821-2. 


XXXVIII.*— Upon a Remarkable new Genus of Lamellicorn 
Beetles from Borneo . By Gilbert J. ARROW. 

(Published by permission of the Trustees of the British Museum.) 

The rare and interesting insects forming the small group 
Aclopinse have been known up to the piesent time only in 
two widely separated parts of the world—-the southern pait 

f i, South Amerioa and the northern part of Australia. 

emote as these regions are front one another, it is now fairly 
Veil recognized that the strong points of resemblance in their 
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faunas indicate that they have not always been separated 
as completely as they now are. The representatives of the 

a m Australia and South America respectively are vefy 
y related, and the new form here described is the most 
isolated yet known. While differing little from Phcenognatha 
and Aclopus in the essential features of the group (the peculiar 
development of the mandibles and labrum, the reduction of 
the maxillsB and labium and of the number of joints in the 
antenna), in other characters common to all the hitherto- 
known species (the greatly reduced abdomen, long raeta- 
aternum, and consequent far-back position of the hind legs, 
and the extreme slenderness of the tarsi) it differs entirely. 
It is also peculiar in the great size of the club of the antenna, 
a feature, t>f course, distinctive of the males, and also in a 
still more interesting paiticular, in all probability pepuUhr 
also to that sex, viz., the cleft inner claw of the fropt^foot. 
The absence of the female is another significant poiht of 
agreement with P/urnognatka and Aolopun, of which only a 
single female specimen has yot been recorded, although the 
species appear to be fairly numerous, Piobably in all the 
genera the females are sluggish and of quite different habits 
to the males. 


Xenaclopus, gen. nov. 

Corpus latum, ubiqne erecte ciliatum. Oaput breve, oCulia dosuper 
visis parvis, lateraliter haud prominentibus. Clypeus brovissimus, 
antic® late arcuatus. Labrum valde porrectum, corneum, fero 
semicircular®. Mandibulee detect ce, fere semicircnlaros,- haud 
acuminate aut dentate, supra concavre. Maxilla multo reducta, 
mutica, palpis longis, 4-articulatis. Mentum solidum, acumina¬ 
tum, palpis terminalibus, lougis. Omnium palporum articulua 
ultimus longissimus. Antcmim 9-articulatro, dava triphylla. 
Pedes validi. Coxa grandos contigua, antica latissim®, intua 
promiuentas. Pemoriv 4 posteriora lata. Tibia antioa fortiter 
8-dentata, posteriores extus transversim oariuata et spinoea. 
Tarsi longitudine ad tibias fer» aquoles. Abdomen subtus 
(i-ai ticulatum, paulo contractum. 

cf, antennarum articuli 8 ultimi grandes, longitudine ad stipitem 
aquales, basi angusti, deinde valde dUatati; pedum anticorum 
unguis interims profunde fissus. 

Xenaclopus borneensis, sp. n. 

rafvns, breviter oblongus, castaneus, nitidua, capita, seutello, 
elytrorum sutura et marginibua externis abdmssfeeque nigris: 
corpora toto «um pedibus longe sed sparsim erecte oiliato; capite 
laxe xugoso, pronoto et elytris groase aqualiter baud crebre 
puuctatis, puottis piliferisj pronoto leviter convexo, lateribas 
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fortiter et rcgulariter arouatia, angulis antioia paulo acutis, 
postici# obsolete; soutello sat tnagno, brevi, baud acute angulato; 
elytris valde convexia, humena prominentibua j abdomine toto 
tecto. 

Long. 4*6 mm.; lat. 2*6 mm. 

Hah. SABAWAK : Mt. Merinjak (600-1500 ft., May); 
Lundu (January). 

Mate specimens of this vety interesting insect were found 
by Mr. CK G. Bryant upon foliage in the jungle on vaiious 
occasions in 1914, but no females were seen. 

It is a small creatuie of lather short compact form, with a 
shining surface, varying in colour from light chestnut to 
nearly black, and sparsely Btudded eveiywhere with long 
bustling haiis arising fiom large pits. The legs aie Btout 
and the antennae end in a massive club (distinctive, of couise, 
of the male), which constitutes the most stiiking feature of 
the insect. Each antenna consists of nine joints, the first not 
long, the second globular, the third long and slendei, the 
fourth and fifth each about half tire length of the third, the 
sixth very short, and the last three veiy large, longer than 
the entiie footstalk and shaped like the section of a pear, 
nauow at the base and at the widest part nearly half as wide 
as long. The front tibia bears three very strong and sharp 
external teeth, the middle and hind tibiae aie very spinoBe 
externally and at their extremities, where they are rather 
dilated, and bear long terminal spurs. The claws aie stiongly 
cuived, but not veiy long, simple and symmetiical, except 
the muer front one, which is deeply cleft. 


XXXIX .—Upon the Beetles of the Melolonthid Genus Rhopsea 
found in the Fiji Islands. By Gilbkht J. Ahkow, 
(Published by permission of the Trustees of the Britieh Museum.) 

In revising the genus R/topaa , in the Trans. Roy. Soc. of 
S. Australia, vol. xxxv. (1911), Blackburn mentions that it 

S to be, on the whole, a South Australian genus. In 
x to the species known to him, however, one, of which 
be makes no mention ( R. vitiensis, Fairm.), has been de¬ 
scribed from the Fiji Islands and I am now adding two, 
others recently received from the same islands, where one of 
them at least is a serious pest, its grubs feeding upon the 
roots of sugarcane. 

The two new species are smaller than the one first 
described, of which the British Museum possesses a co-type. 
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The three species are very closely related, and all have 
been found in the same island, Viti Leva. Although 
forming a separate group, the features which divide them 
from the Australian forms of Rhopcea are so slight that 
there appears to me no sufficient reason for excluding them 
from the genus. They differ from the more typical speoiea 
in having a narrower pronotum, angulated at the sides and 
not dilated, with a slight pit near the middle, in which is 
aggregated a cluster of the fine setae with which the body 
is clothed. The basal joint of the hind tarsus is distinctly 
longer than the succeeding one, the tooth beneath the claws 
is very minute, placed near the base and united with the 
basal dilatation, and the antennal club consists of six lamellae 
in the male and three in the female. The spurs of the hind 
tibiae are slender in the male, broad and blunt in the female, 
with the terminal part thin and translucent. In the 
Australian species of Rhopcea, as Blackburn lias* pointed out, 
these spines arc slender in both sexes. 

The three Fijian species may be distinguished by the 
following differential characters :— 

Sculptuie of tho upper surface very line and dense .. vestita, sp. «. 
Sculpture of the upper surface not very tine and dense. 

Hat her sharing; elytra distinctly punctured .... subritida, sp. n. 

Not shiniug; elytra rugose. vitumsis, Fairiu. 

Rhopcea vestita, sp. n. 

Fusco-rufa, abdomine nigro, setis minutis deeumbentibus gri&eis 
omnino vestita, pectore dense sat longo fulvo-hirto; oorpore baud 
Ion go ovali, oonvexo, oapite orobre punotato, front© mag is grosae 
et rugose; clypeo lato, margino antioo rtflexo, rasdio levitcr 
sinuafco; pronoto baud lato, dense ruguloso-punctato, lineola 
iniuuta medians laevi fossulaque anteriori dense setosa, latenbus 
medio fortiter angulatis, angulis posticia quam anticoa fere acuti- 
oribus; el>tris subtiliter et dense rugulosia, vix oostatis; pygidii 
medio laevi, latenbus rugulosis et setosis: 
rf, anteunarum artioulo 4° spinoso, 5° uiodico producto, G u -10° 
suba'qualiter lamellatis. 

Long. mm., lat. max. 8~9 # 5 mm. 

Hah. Viti Lxvu, Sigatoka Dist. (May to August, 
R. Veitch <$* D . S. North ); Nadi Dist. (J. F. Illingworth). 

* Large numbers of this insect have been found in all stages 
in thesugar-plantations by Mr. R, Veitch, whointends shortly 
to publish an account of it from the economic standpoint. 

It is smaller than the hitherto-known species of Rhopcea, 
reddish brown in colour, with a black abdomen, very finely 
and densely sculptured upon the pronotum, acutellum, 
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and elytra, and clothed with cloaely-sct minute yellowish 
set«e, except upon the breast, which is densely covered 
with moderately long yellow hair. The head is rather 
coarsely sculptured and scantily setose, and the pygi- 
dium is rather closely rugose and setose at the sides, 
with a quite bare, smooth, longitudinal area along the middle* 
The legs are slender and the tarsi not long, those of the 
hind legs very short in the female. The antennal club oE 
the male is not very long (rather shorter than the foot-stalk), 
with the fourth joint minutely spinose, the fifth about half 
the length of the club, the sixth a little shorter than the 
latter and the last four of equal length. 

Rhopeea subnittda , sp. n. 

Fusco-rufa, subnitida, setis minutis decumbentibus griseis baud 
dense vestita, peotore dense fulvo-hirto ; corporo eat longe ovali, 
convexo, capite gross© et rugose punctilio, clypeo lato, margin© 
autico haud fortitcr reflexo, triBinuato ; pronoto haud profundo 
aut minute rugoso-punctato, fossula minuta mediana densius 
setosa, lateribus post medium angulaiis, angulis anticis et po«ticis 
obtusis; ©lytris fortiter sat crebie fere rugose punctatis, yix 
costulatis ; pygidio rugose punctato, ajqnuliter baud crobre 
set oso: 

<$, anteunarura articnlo 4° breviter lamellato, 5° elongato, 6°-10° 
ncqualiter lamollatis. 

Long. 10*5-19*5 mm., lat, max. 8-9*5 mm. 

Ilab . Viti Lbvu, Sigatoka Dist. ( D . S. North). 

Two specimens of each sex were sent, together with the 
other and apparently commoner species. Tt is closely similar 
to R . vestita , hut rather more narrow and elongate, with the 
sculpture of the pronotum and elytra considerably less fine 
and dense, the clothing of grey setae less close, and the 
surface exhibiting a silky lustre which is absent from the 
other species. The pygidium is rather coarsely punctured 
and scantily setose all over, without any trace of the smooth 
median area characterising R . vestita . The clypeus is less 
finely punctured and its front margin more strongly excised, 
the sides of the pronotum are less sharply angulated and 
the hind angles blunter. The antennal club of the male is 
a little longer, the fourth joint of the antennse is produced 
into a short lamella, the fifth is only a little shorter than the 
club, and the last five are of equal length. 

The remaining Fijian species, R . vitiensis , Fairm., is larger 
than either of the uew species, with the setae upon the upper 
surface more irregularly distributed and the elytra rather 
coarsely rugose, without dcfiuite punctures. 
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X L.— Rhynchotal Notes. —LVI. By W. L. Distant. 

HOMOPTERA. 

Faro. Membracid*. 

Oxyrhachit egyptianus , sp. n. 

Body and legs black, basal half of posterior pronotal 
process more 01 less sanguineous; tegmina obscure sub* 
hyaline, veins black, basal area black with an ochraceous 
spot; pronotum very finely gioyisbly pilose, percurrently 
centially, longitudinally carinate, the ptonotal lateral processes 
very robust, broad, slightly elevated, their apices a little 
leenrved and obtusely angulate, posterior piocesB almost 
horizontal, a little sinuate, scarcely passing the tegminnl 
apex; basal area of tegmina distinctly punctate ; face finely 
greyrshly pilose. 

Long. 7 mm.; breadth lat. pronot. process 5 mm. 

Hab. Upper Egypt; Northern Etbai (D. MacAlister ). 

Oxyrhachit versicolor, sp. n. 

Pronotum black, the frontal area, the anterior edge of the 
lateral piocesses, and a little more than half of the upper 
basal area ochraceous; body beneath and legs mote or less 
ochiacoous; face biownislr-ochraceous; tegmina eubhyaline, 
the veins and basal area biownish-ochruceous; pronotum 
more or less coarsely puuctate, the lateial processes upwardly 
directed, distinctly cuived backwardiy, the apices acute, 
|K>8teiior process somewhat strongly sinuate, its apical area 
upwardly curved, not quite reaching the tegmrnal apex; 
tegmina with the basal area punctate, the veins (excludtng 
those ort apical area) finely greyishly' pilose, on apical ares 
the veins ate black. 

Long, 7 min,; breadth lat, pronot. process 4-5 mm. 

Hab. Aden (j- J. Walker). 

This species was taken during the voyage of H.M.S. 
► Penguin,’ 


Oxyrhachit bitenti, sp. n, 

Pronotum and face pale fuscous biown, more or less 
shortly, finely, palely pilose, the apical area of posterior 
pronotal process considerably darker in hue ; body beneath 
and legs ochraceous, femora (excluding apices) blank or 
blackish } pronotum centrally, percurrently, palely carinate * 



Mr. W. L. Distant’s Rhynehotal Note*. 323 

the lateral processes distinctly directed upwardly, their spices 
a little recurved and subacute, posterior process apically 
recurved and a little passing the tegminal apex; basal angle 
o£ togmina coarsely punctate, a black spot near inner apical 
angle. 

Long. 6J-7 mm.j breadth lat. pronot. process 3-3^ mm. 
Hob. Natal} Duiban ( Bell-Marley ). Rhodesia} Salisbury 
(Guy Marshall). Nyasaland; Mlanje (6'. A.Neave). Down 
District (Dr. Lamborn). 

Named after Mr. Neave’s chief native collector. 

Xiphisles inermis. 

Xiphittet inermit, Jacobi, in Sjoetedt Kilimaiidj. Exped. xii., Horn, 
p. 119, t. ii. tig. 7 (1910). 

Jacobi described his species from a single <f specimen 
which measured “ long. c. tegm. 5,5 mm.” The British 
Museum now possesses a single female specimen, collected by 
ll. S. Stannus at Zomba, Nyasaland, which measures 8^mm. 

Xiphistes tang anemia. 

Oxyrhachit tanyanemis, Buckt. Monogr. Morabracid. ». 225, pi xlix. 
% 7 (1003); Melicb. Wien. Ent. Zeit. xxiv. p. 294 (1906). 

I lab. Tanga, E. Africa. 

Xiphisles exigua. 

Otinotu* exigua, Buckt. Mouogr, Membracid. p, 232, pi. lii, fig. 6 (1903). 
Hob. Natal. ' 


Xiphisles crassicomis , sp. n. 

Fuscous brown, thickly, finely, greyishly pilose} margins 
of the abdominal segments paler and more ochraceous ; 
tegmina subhyaline, the venation fuscous-brown, a small 
oblique fuacous-biown spot near posterior angle of the inner 
tegminal margin ; pronotal angles very robust and prominent, 
obliquely directed upwardly, their apices truncate, all their 
margins ridged, outwardly a little sinuately narrowed near 
base, pronotum centrally percurrently ridged, posterior process 
moderately slender, rugulose, beneath centrally distinctly 
serrate, its apex subacute, recurved, passing the posterior 
angle of the inner tegminal margin} tibia distinctly dilated. 

Long., inch ant. pronot. proo., 8£ mm. 

Hab. Mashoualand ; Lesapi R, (G. A. K. Marshall). 

A species to be easily recognized by the very robustly 
produced anterior pronotal angles, 
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Xiphistes attenuata , sp. n. 

Uniformly pale brownish-ochraceous; body elongate, postc- 
i ioi ly attenuate ; pronotum coarsely punctate, centrally per- 
cunently caiinate, the anterior angles longly, almost hoi i- 
zontally produced, slender, very slightly apically depressed, 
all the eages carinate, the posterior process slender, its apex 
depiessed and almost reaching apices of tegmina, which 
are semihyaline, the venation pale brownish-oclnaceous; in 
some lights the abdomen beneath is 1 effected, thus making 
the basal two-thiids of the tegmina to appear as of a mojre 
testaceous hue. 

Long., inch ant. pronot. proc., nun. 

Hab . Mnshonaland ; Lesapi H, (U. A. K\ Marshall ). 

A species to be distinguished by its attenuated form and 
the long and slender pionotal lateral angles, which aie sub¬ 
equal in length to that of the pionotum behind them. 

Genus Gongroneuua. 

Pedal ion y Buckt. Mon. Membrac p 251 (1903), nom. pineocc 

Oonqroneuuty Jacob), m Sjostedt Kilimandj. Exped. xii, Horn. p. 119 
(1910), n. nom. 

Gongroneura triste. 

Pedalton ti iste } Buckt, Mon. Membrac. p. 252, pi. lvii. fig. 5 (1903). 

JJab . Camcroons. 

Gongrontura ornata . 

Pedalion ornatum, Buckt. Mon. Membrac. p. 252, pi. hii, fig 6 (1903). 

IJab • Cameioons. 

Genus Pyrgauchenia. 

Pyrgauchenia , Bredd , Halle Abb. naturf. Ges. xxiv. p. 126 (1906), 
Schmidt, Stett. Knt, Zeit. lxvii. p. 370 (1906). 

Pyrgophyllmm , Bredd. Soc Ent. xvii. p. 91 (1902). 

Pyrgolynum , Bredd. lot. tit. p 92 (1902) 

T^pe, Z\ sarasinoivm , Bredd. 

It is, perhaps, better to provisionally accept Schmidt's 
compression of Ttreddin’s geneia as above, for the last-named 
entomologist quciied several of his own generic fixations 
(supra). More mateiial may possibly cause a different con¬ 
clusion. On the other hand, I do not agree with Schmidt 
that St&l f s genus Pyrgonota— Hypsauchenta, Germ. 
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Pyrgauchenia sarasinorum. 

Pyrgauchenia sarattnorum , Bredd., Halle Abh. naturf. Ges. xxiv* p. 127 
(1900). 

Hypsauckenia guttiplaga. Walk. MS. 

ttypsauchenia hardwickit, Walk, (nec Kirby), Journ. Linn. Soc.. Zool. 

x. p. 183 (1868). 

Brownish-ochiaceous ; face piceous; tegmina and legs a 
little paler ocluaceous; tegmina with a subapical transverse 
fascia o£ five or six white spots, commencing at costal but not 
reaching inner margin; anterior pronotal process compressed, 
upwardly concavely erect at base, and then somewhat 
straighfcly continued to above the apex of tegmina, narrowed 
neir its apex, which is strongly bilobed, the apex of each 
lobe laminately triangularly widened, before apex distinctly 
tricarinate, the cariwc at basal front distinctly paler in hue, 
the posterior process broadly concavely erect and compressed 
beyond middle, the central ridge very finely serrate, darkly 
coaisely punctate, on each side at base a curved, linear, 
longitudinal, pale ochraceous lidge. 

Long. 10£ mm. 

Hab. Celebes ; Tondano ( Wallace , iii it. Mus.). 

This ppecies seems to have been originally lecorded by 
Walker as liardwickii y Kilby, and on subsequently noticing 
the error was then labelled, but not described, as guttiplaga. 

Pyrgauchenia saberecta , sp. n. 

Dull bronzy brown, the legs and basal pronotal ridges pale 
ochraceous. Allied to the preceding species, P.sarasinorum , 
Bredd., but much darker in coloiation, the tegmina lacking 
the white macular fascia ; the anteiior pronotal process much 
more erect, upwaidly* concave, its apex seaicely passing the 
apical region of the posterior process (extreme apex muti¬ 
lated), posterior process coaisely punctate, but less convexly 
elevated before apex. 

Long. 9 mm. 

Slab . S. Celebes, Bua-Kraeng (//. Fruhstorfer). 
Pyrgauchenia jugulala. 

Hypsauchenin juyulata, Buckt. Trans. Linn. Soc. Lorn!., Zool. ser. 2, 
vol. ix. p. 332, pi. xxi. tig. 12 (1905). 

P Pyrgauchenia breddini, Scnmidt, Stott. Ent. Zeit. Ixvii. p. 870 (1906). 

flab . Sumatra; Swlak Daras, Korinchi Valley, 3100 feet. 

Uuckton’s description and figure represent a mutilated 
example in which the anteiior pronotal process is mutilated. 
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In a complete example now before me this attains an altitude 
of 8 mm., and its apex is strong and longly bilobod, these 
lobes being snbtriangular in shape, with their inner angles 
rounded and their outer anglea acute, between their bakes 
the piocess is widened and centrally a little anteriorly pro* 
duced. The posterior pronotal process is also less lobately 
elevated than in Buokton’s figure. 

Schmidt’s P. breddini appears to refer to Buckton’s species, 
but I have not seen his type. 

Pyrgauchenia lcinabalense. 

Pyryophyllium P kinabalttue, Bredd. Soc. Eat xvii, p. 91 (1903). 

Black ; femora (excluding bases), margins of tibise and 
bases of taisi ochtaceous ; pionotal caiinse and base of poste¬ 
rior pionotal process pale ochrnceoua ; teginina with a distinct 
white spot at postei ior angle of inner margin of teginina ; 
anterior pionotal process eroct, a little diiected foiwaidly, 
moderately compressed, the apex inwardly subacutely pro¬ 
duced, the central cariiue ochraceous and very finely serrate, 
posterior process compressed, gibbously convex, the apex 
reaching the postei ior angle of inner tegniiual margin. 

A species near the Sumatran II. jugulata, Buckt.; but, 
although a large series of specimens are now before me, I 
am in doubt as to whether I have an example showing the 
true apex of the anterior pronotal process. From H. jugulata 
it may at once be separated by the very much more elevated 
posterior pronotal process, the shorter anterior pronotal process, 
and its much smaller size. 

Long. 6J mm. 

Ilab. Borneo: Mt.Kina Balu (J. C.Moulton ). Sumatra; 
Swlak Daras, Koiinchi Valley. , 

Var. a. —Teginina distinctly mottled with ochraceous. 

Var. b. —Tegmina brownish-ochiaceous, the pale ochraceous 
maikings to pronotum less distinct. 

Var. c .—Dull ochraceous, tegmina finely mottled with 
brownish. 

Pyrgauchenia colorata, sp. n. 

' JBlack; anterior caiinae and central longitudinal ridge to 
the pronotum, costal margin and claval area to the tegmina, 
and the legs moie or less biownish-ochraceous, a white trans¬ 
verse fascia (divided by the daik veins) on posterior area of 
the tegmina ; anterior pronotal process elevated and recarved 
(its apex mutilated in the three specimens now before me), 
posterior process near middle, very strongly and subangularfy 
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elevated, its apex slightly passing the posterior angle of the 
inner tegrainal margin, the whole pronotuin mpre or less 
distinctly, thickly, finely punctate. 

Long. 64 mm. 

Hub . Borneo ; Mfc. Kina Bala (/. 0 . Moulton ). 

Apart fiom the diffeient coloration, this species is to he 
separated ftora P. kinabulense by the narrower and much 
more Btrongly and straightly erected protuberance * of the 
posterior pronotal process. 

HybandoiiJes, gen. nov. 

Allied to the Oriental genus Uybanda , Dist., but difieiing 
in having the anterior pronotal process ditected foiwaidly, 
compressed, and not apically lobed or foliaceoas, the posterior 
pronotal process slender, laterally and centially carinate, 
attenuated towaids apex and about reaching the posterior 
angle of the inner tegminal margin; tibiaa moderately dilated. 

Type, H. horizontal is, Dist. 

ITybandoides horizontalis, sp. 11 . 

Head, pronotura, body beneath, and legs pale fuscous brown, 
somewhat thickly, finely, more palely pilose ; tegmina 
biownish-ochraceous, the apical cells paler, more gteyish 
and speckled with dark fuscous ; anterior pronotal process 
broad, coiupiessed, directed almost horizontally forward, tho 
npex broau, roundly truncate and slightly tecurved, the 
posterior pi ocess slender as described in the genenc diagnosis; 
m some specimens there are indications of some veiy small 
greyish spots on the tegmina; tibia* distinctly dilated. 

Long. 8£ mm. 

/Jab . Borneo; Mt, Kina Balu (J. C. Moulton and Coll. 
Buckton). 

In this species the anterior pionotal process varies con- 
sideiably in length, in some instances being so short as to 
suggest another species; but in the series now before me a 
gradual gradation is observable, 

Centrochares horrificus. 

Centrotus horrific* 9 , Westw. Proe. Zoel. Soc. Loud. 1837. p. 130; 
Gu4r. Mag. Zool, sdr. 2, lib, 7n«. pi. Ixxxii. (1841). 

Pterygia horriflea , Walk. List Horn. 11 . p. 600 (1851); id iv. t. iv. 
fige. 4 A 5 (1852). 

Cmtrocharet horn fir iu, Still, CEfv. Vet-Ale. Forh. 1870, p. 78l. 

Pterygia spinula, Buckt. Mon. Menabwc. p. 72, pi. xii. fig. 4 (1001). 

Hah. Philippines ; Baco River, Mindoro (J. J. Mounsey). 
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Centrochares ridUyanus, sp. n. 

Cinnamon-brown; tibiae and tarsi ochraceous ; pronotal 
lateral angles longly, obliquely, forwardly and a little upwai dly 
produced, their mat gins serrate, their disks finely tubeiculate, 
their apices bioadened and spatulate, externally truncate; 
disk of pronotutn peicurrently caiinate and senate, as is also 
the frontal latcial margins, posterior pionotal process conically 
upuaidly produced near basej its maigins longly serrate, 
moie broadly and upwardly produced near apex, with its 
maigins also longly senate. 

Long. 4 ram. 

Hab. .Malay Peninsula ; Singapore (//. N. Itidley). 

Allied to C. hdrrificus , Westw., fiom which it ditfeis by 
its smaller size, the narrower and more erect subapical lobe 
to the posterior pronotal pioce^s, &c. 

Genus Micreunk. 

Micteune, Walk. Journ Liun. Soc. Loud , Zool. i. p. 94 (1858). 
Aficreune formidanda . 

Micrettne formidanda, Walk. Journ. Linn Soc. Lond, Zool. l. p 94 
<;i868) 

Micteune quadnlinea, Walk, MS. 

Hob. Singapore; Borneo. 

A specimen labelled by Walker M. quadrilinea from Borneo 
is in the Biitish Museum, but 1 can find no desciiption of the 
synonym. 


XL1 .—On some Enigmatical Names in Conchology and 
Pycnoqonoloqy • By the Rev. Thomas R. R. Stkbbing, 
M.A., F.R.S. 

Fob leasons which they think satisfactory, some naturalists 
give refeiences so curtly that those who wish to consult the 
woiks icteued to find the task exceedingly troublesome. 
For instance, in a lccent volume Neritine } Lamaick, 1809, is 
lejected in favour of a later name, presumably on the ground 
that Neritine is only a French woid; but neither is that 
stated nor is any clue given as to which of LamatcVs 
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writings it is that contains the name in question. Authors in 
general have adopted Neritina , Lamarck, 1822, ignoring the 
claim of Theodoxus, de Montfort, 1810. Gistel, in his part 
of the ( Handbuch der Naturgeschichte/ p. 553 (1850), after 
his lordly fashion, without vouchsafing any reason for the 
change, wiites “ Chernites, Nob.—Der Autoren Neritina/ J 
Leaving the elusive Neritine to its fate, I turn to the 
generic name Panope, familiar to carcinologists through its 
adoption by Leach for a genus which had already been named 
Cgamus by Latreille in 1796. Its use in conchology was 
precluded, unless that use antedated Loach’s am phi pod genus 
so named in 1813. Lamaick, indeed, refers in French to 
44 Les Panopes” in 1807, but he is evidently alluding to the 
genus Panopea established eailier in the same year by Menard 
de la Groye, also in the Annales du Mus., Pans, Researches 
are a little complicated, seeing that Scudder, 1 Nornenclator 
Zoologicus/ p. 231, gives 44 Panopsea Mdn. Moll. 1807. A.” 
and “Panopea A'fon. Moll. 1807. S./' but in the Supple¬ 
mental Index 44 Panopea M 6 n 6 trtea. Ann. Mus. ix, p. 135. 
1807. Moll., Biv.”—the last a useful leference but with the 
legrettable introduction of the name Mdn&ries in place of 
Menaid de la Groye. It is due, however, to J. Gwyn 
Jeffieys to say that in 1865, in his 4 British Conchology/ 
vol. iii. p. 75 , he protested against the several variations of 
the name as opposed to 44 the original and correct one/’ 
Panopea , which he himself had given. Neveithelcss, in his 
fifth volume, p. 192 (1869), he refers to vol. iii. p. 74, the 
following supplemental remaik, “ PANOPEA. Panope , Min./' 
probably by his Panope only intending to give the French 
form of Panopea , but, if so, giving it wiongly, since de la 
Groye’s French version of the name is Panopdc. It is 
possible that Jeffieys may have been misundeistood as giving 
Panope for a correction of his eailier Panopea . 

The case of Rtssoa is* at first sight lather less simple. 
Being surprised by the change of so familiar a name into 
ftissoia , I desired to learn the reason for the alteration. An 
e&ily woik on natural histoiy by Risso is dated 1810. The 
genus Rtssoa was named after him in 1814. It d>d not seem 
probable that the name was void ill conchology through any 
eailier use of it, nor lias any such use been suggested. It 
appears thatBronn, in 1849, by way of emendation introduced 
the form Rissoia , without understanding that he was thereby 
creating a new generic name. It was adopted by Fischer 
( 4 Manuel de Conchy liologie,’ 1881-1887), in which, at 
p. 720, he records “Rissoia, Fidininville, era. 1814 ( Rissoa), 
fljnonymie, Cingula (Fleming, 1828)/’ The emendation uas 
Ann* <k Mag. N* Hist* Ser, 8. Vol. xvi, 23 
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apparently unknown to Jeffreys, and is unnoticed in the 

* Manual of the Molluscs * by Woodward and Tate. In 1859 
Ghemi'a 'Manuel de Ooncnyliologie/ vol. i, p. 306, retains 
“ Rissoii, Frdminviile, 1814, M subjoining t{ Riasoaria, Agassiz, 
1846,” as a synonym. Reference to the work of Agassis, 

* Nomina systematica Geneiura Molluscoium/ t edited by 
Giay, Menke, and Stiickland, leveals the following entries> 

Rissoa, Fi<5tn. Bull, Soc. Phil. iv. 1814. 

Rissoaria, Fi&n. Bull. Soc. Phil. 1814, 

Pursuing the quest, at p. 7 of the volume indicated we 
find 44 Description des Coquilles univalves du genre Rissoa de 
M. de Fi&ninville; par M. A.-G. Dcsmarets,” followed by 
the statement 44 Ce genre, dont I'dtablissement a 6\6* jugd 
ndcessaiio par M. C. de Fidminville . . . poite le nom ae 
M. Risso.” Then the definition of the genus is given by 
Anselme Gaetau Desmaiets (or Desmarcst), to whom, there¬ 
fore, the genus should be asciihed, and not to the Baton de 
Fi&ninville, unless the latter did something more than suggest 
its name. But of Rissoaria not the least trace cOnld be 
found in the volume cited by Agassiz. It is, peihaps, 
nothing but an ampler emendation in advance of Rissoia* 
As a matter of curiosity, the tieatment of Rissoa by Johannes 
Gistel deseives mention. In his 4 Natuigeschichte des 
Thieueichs/ 1848, at p. x lie indicates tf Rissoa (Fidm. 
Gasterop. R. striatella, O. Fabr. ; Chinjo in Memone V.; 
Quoy : Lsis 1834); Apantlmu^a, N,” But on p. 169, after 
Paludina achntina, he introduces the remaik “Hieherdaa 
Genus Melania (dtssen Name in Hydrognoma, mihi, m 
andern) und Rissoa (in Anatasia, iqiki, umzuwandeln.” As 
between Apanthausa and Anatasia, the latter might well 
claim prionty, since it occuis in the body of the work, while 
Afwxthausa is in tbe separate pagination of the piefatory 
poition, whicli, though fiist in anangemuit, is nutuially last 
in ordei of pioduction. That Apanthausa was only a slip of 
the pen is the moie likely, as in the 4 Handbuch der Natur- 
geichichte/ p. 554 (1850), he gives only Anatasia , with i\o 
allusion to Apanthausa. Whatevei the change intended, he 
evidently fiels that it is unnecessaty tor so eminent a natu¬ 
ralist to vindicate or even explain its necessity. 

With legald to the Pycnogonida, I find it procedure of my 
own inculpated (or, at least, lamented) by J)r. Lorn an in a 
recent essay, which is on other accounts of much value. ' But 
on the point m question he does not deem to me to adopt ft 
sound view. In 4 Knowledge/ vol, xxv. no. 202 (1902), at 
p. 187 I pointed out that L^heille in 1804 instituted the 
geuus fhoJtMftu*) assigning to it the single species Jfycn?? 
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yon urn spinipeiy 0, Fabricius, which had since been recog¬ 
nised as belonging to P seudopallcna , Wilson, 1878. The 
festylt has been accepted by some good authoutics tlu^t 
Pseudopallme becomes a synonym of Phdxithilun. Di\ Loman 
disputes this, on the ground that Latieille subsequently 
changed his definition of Phhricktlus y and that the specimen 
with which he was dealing was, in tact, a PaUenopsis and 
not a* Pseudopallene, But this interesting deteimmation does 
not alter the fact that Phoxichlus was ongitially established 
tor P spinipes and cannot be separated from it. Dr. Loman’s 
endeavour to effect thifc divoice only adds to the confusion 
which he so much deploies, As to tho genus Ch\lophoxus 9 
which I deemed it necessary to name m 1902, it is proper to 
mention that Canon Noiman in 1008 rpade it a synonym of 
Endeis, Philippi, 1843, a view declined by Dr. Loman but 
endoised by Du Caiman in this cuuent year (1910). It is 
not, however, within the scope of this piosent paper to discuss 
the conflicting arguments of these distinguished authonties. 


XUI .—Notes and Synonymy of Hymenoptera tn the Collection 
of the British Museum. By Ukoffuey Meade-Waldo, 
M.A., Claude Moeley, F.Z.S., and R. E. Turner, 
F.Z.S. 

(Published by permission of the Trustees of the British Museum ) 


II. 

The following paper may be considered a continuation of 
that published in Ann.& Mag. Nat. Hist, (8) xtV. pp. 402-410 
(1914). As on that occasion, most of the mateual dealt with 
is contained m the Cameron Collection, now the pioperty of 
the Bntish Museum. 

Family SOOLHDJS. By O, Meade-Waldo, M.A, 

Scolta ( Discolia ) erivanensi *, Had. <1880), subsp. quettaensis, Cam. 

mSeoha quettaensis, Cam. (1907), £ Quetta. 
Differ* from the typical form m having segments 1 and 2 of 
, the abdomen ierruginous. 

Scolia hutrionica , F., var. nigrpbimaculata, Cam. =* Scotia nigro* 

bimacuhxta, Cam. (1908). Deesa. , 

„ (Discolia) thyotir* , Com.m Discolia patarg t Cam. (1902). 

Borneo. 

23 * 
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Scolia (DiscoKa) westermanni, Sanaa. (1858)««ScoZtci rugifrons t 

Cam. JChaaia. 

„ tt ruflcornit (F.) (1793 )**Di$oolia bona-gpei, Cam. 

(1906). S. Africa. 

„ „ sikkimensis, Bingham (1890)*aZ)tWia eruihro- 

poda , Cam. (1903), Khaeia. 

„ „ venusta, Smith (lS55)^Ducolia erythrotrJ^hia y 

Cam. (1904). Simla. 

» lt desidiosa, Bingham = Discolia ergenna , Cam. (1902). 

Borneo. 

DieUs rubromaculata, Smith (1855)=ZheZts bomeana , Cam. (1902). 

Borneo. 

9 , transvaalensis, Caro. (J.910)=B?VZif madonensis , Buysson 

(1910). S, Africa. 


Family PSAMMOCHARID^E. By R. E. Turner, F.Z.S, v 


Pepsis centralis, Cam. (1892)=Ps^>ris margarite , R. Lucas (1894). 

Panama. 


99 purpurascens, Smith (1866). Tapajoz m Rfutripentm, Smith, 

9 (1873). Amazons, Para. 
„ montezuma, Smith (1865), 9 . Centr. Amer. »P. occidentalis. 

Cam., (S (1893)- 

„ cinctipennis, Mocs. (1865), Jap, guatemalcnsis ,, Cam. 

(1892), 9- 

\ » strenua, Erichs. (1848), 9 # Demerara= P. tinctipennis. 
Smith (1873), 9* Para. Yar. with apical joints of an¬ 
tenna* yellow. 

Hemipepsisdedjas(Guerin, 1848). African Mygnimia imperialist 

Smith(1855), 9* 
m Mygnimia bidentata, 
Sauss.(1892), <f. 


spectrum (Smith, 1855), 3 . C Priocnemis hirsutuSt 
Centr. Africa* I Sauss. (1892), 

■» ) Mygnimia 'deprcssa, 
[ Sauss. (1892), 9* 
hottentota (Sauss. 1892), 9 ** Mygnimia faUcur y 

Sauss, (1892), <J. 

ocellata (F.). This is Split# oceUata , F., of whioh the 
type is m the Banks Collection in the British Museum; 


„ momentosa (Smith, 1873), 3 « •SqUus hirticaudis , 

Cam., <?, Borneo. 

„ vindex (Smith, 1865), ?. Natal« Mygnimia msgasra. 
Smith (l#55), <J, Jlf. tisiphone, Smith (1855), 9* in poor 
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condition, and M. regina , Sants. (1892). Kohl (Hymen. 
Siidarabiena, 1008, p. 97) gives M. tisiphone, Smith, as a 
Chyphononyx , evidently a wrong identification. 

Mygnimia mexioana, Cress. (1887), $ ** Salius rogersi , Cam. (1892), 
2 . Mexico. The species identified by Cameron as €i Salius 
mexicana ” is not that species. 

Chyphononyx nigrita (V.)=*Sphex nigrita, P., the type of which, 
from Malabar, is in the Banks Collection; there are speci¬ 
mens from Uganda in the British Museum Collection. 

Chyphononyx optimns (Smith, 1855). Africa —Salius {Chypho¬ 
nonyx) melanooerus, Cam. (1910). 

„ bretoni (Guerin), 2 ne0 d *aPompilu* exasperatus, 
Smith, $, Congo, Pepsi? xapithocei'us, W. F. Kirby (neo 
Dahlb.), ?, and P. attentions , W. F. Kirby, (1884), Cape 
Verdes. 

The 2 described *by W. F. Kirby as Priocnemis atlanticus is 
Batazonus fuliginosus, Klug. Sphex flavicomis , F., which Balia 
Torre qnerios as C. bretoni , is nearly allied but distinct; the type 
is in the Banks Collection at the British Museum. 


Chyphononyx antennata (Smith, 1855), 2 * Chyphononyx an- 

tennata , Sauss. (1892), 2 • 
It is a curious fact that this S. African species should have 
been given the Bame specific name by both authors. Smith 
described it as Mygnimia. 

Chyphononyxperegrinn8(Smith, 1875), 2 ** Salius saturnalia, Cam., 

d . Khasia Hills, Calcutta. 

Cryptochilns ferrugineipennia (Hal. 1830), 2 •* Psmpilus dumosus, 
Spin. (1851), and Pepaia ferrugineipennia , Dalla Torre and 
Lucas. S. America. 


Cryptochilns ridleyi (Cam.), —Saline anthracinus , Bingh. (neo 

Smith). Borneo. 

In this species the has the tarsal ungues bifid, as in Chypho¬ 
nonyx, and the ? unidentate, as in Cryptochilua .—N.B. Myg¬ 
nimia anthracina , Smith (1855), is a llemipepsis . 


Cryptochilns valentulus (Bingh. 1896), 2 = Salius geminua (Bingh. 

1896), 5. N. India. 

k „ decipiens (Smith, 1855), 2 m Pompilua aubviridis 

(Smith, 1855), c }. Natal. 

„ sericosoma (Smith, 1855), $. Sumatra = Salius so* - 
trains , Cam., 2 , 8 . brooleii , Cam., <J. Borneo. 


„ hipartitns (Lep.) — Calicurgus bipartite, Lep. (1845). 
Bingham (Fauna Brit. India, Hym. i.) gives this species and 
Priocnemis persarinus , Smith, as synonyms of “ Salius bi¬ 
partite* (Lap.). They belong to different genera. 
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Frionocnemi* omilfceusis (Cam. 1801), $, described as JSaHusm 
SaUut trifasdatu$ f Gam. (1801), d . Mexico* 

„ xenos (W, F. Kirby, 1889), <3 **Ichncvmon huiioni , 
W. F. Kirby (1884), $. New Zealand. 

„ orbicnlatus (Smith, 1862), d , described as Aqentassa 
Pompilns ( Prionocnemis) cincticomis , Cress. (1867). Mexico. 

The following Tasmanian species belong to Prionocnemis~ 
Calopompilus alicice, Turner (1915), 0, #anthochrou$ t Turner 
(1915), and 0connectens , Turner (1915). 

Pseudagenia albipalpis {C*m.)*zPompilu* parvispinoa <#, Cam. 

Borneo. 

„ danai, Bingham (1896)= Pseudagenia erythropoda , 

Cam. Khasia. 

„ micans(Fabr. 1804). S. Amer,= Pseudageniapulchri- 
comis, Cam. (19ll), $. Brit. Guiana. 

„ comparata (Smith, 1873), $>. Amazons *» Agenia 
' femorata , Smith (Pseudagenia smithii , D. Torre). 

„ nobilitata (Smith, 1864), <J. Brayil=A<y<jnifl gloriosa 
(Smith, 1873), d , and aureodecoratus (Cam. 1911). 

Brit. Guiana. 

Gonus Batozonns, Ashm. 1902*//<rtereny.r, Sauss. 1887 (sed nom. 
prieocc.). T}pe if. madecassus, Sauss. 

Batozonns nnifasciatus, Sm., $, 1855rmPompilus multipictus, 8m. 

1879, rf. 

„ madecassns, Sauss., $, 1887 Cyphononyr (Schhtonyx) 

decorator Sauss., d f 1891. 

„ fuliglnosus, Klug, $, 1834 aaFompilrts festivns, King* 

<J, 1834, 

ttaPompilu* bretoni , Guer. 1843, $ (nee d )«*Pom- 
* pilus sepulchralis, Sm., $ , 1879, 

«b Pompilus iridipennis, Sm., $ , 187 fyaePompitus 
vindteatus , Sm., <j>, 1855, 
mAnoplius o 9 neili $ Cam., «*Pompilus solanus , 

Kohl., $,1893, 

ess Prionocnemis atlanticus, Kirby, 1884, $ (nee (J). 

„ orientalis (Cam.), <J, 1891 (ai Ceropales)=Pompilus 

Uoculatut , Bingh., $. 
ms Pompilus citherns. Cam., . Dark-winged variety 
of $ = Pompilus bracatns , Bingh.ms Pompilus 
subfervens , Gam<~SaUus malayanus , Cam. 

„ capensis, Dablb., $, 1843«F6mptftt* vtndfar, 8m., $, 

1879 (nee <? ), 

^ m Pornptlus <inmjloneurus , Cam., $, 
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To this genua also belong Pompilue vcepoidee, Sm., $, 1868, 
and Pompilue trichroue , D. Pompilue tricolor , 8m., <?, 1808,' 

botb Australian, bub not sexes of one species. 

Batozonns (f) ornatus, Klug, <J, 1834»Pomjpi7us anticue, JClug, $>, 

1834. 

, «Potnpilue fertoni, E. Saund. 1901, 5 (neo cf )• 

This species is not quite a typical Batozonue , but is intermediate 
♦ between that genus and Epieyron . 

Bsammochares (Epiayron) natalicolus (Balia Torre, nom. nov.)=® 
Pompilue fWvidue, Smith (1879, nec l&73)eaAnopUuepulchri- 
hirtus, Cam. 8. Africa. 

Psammochares (Epieyron) ruftpes (L.), var. funereipes, Costa® 
Pompilue maculifrons,&m\ih, d (1873), Japan, and Pompilue 
arrogane , Smith, J . Pompilue erebue, Smith (1873), is a 
blaok variety of this epeoios. 

Psammochares 4-punctatus (Fabr.)» PompUus accensue, Bingh. 

Japan. ? MS. 

Aporoidens mills (Smith), $. Cawnpor os*Pompilue buddha, Cam. 

Bombay. 

Paracyphonyx pedestris (Smith, 1855), $ «Pompilue orodee , Cam. 
=s p t hero , Cam., d «* Pompilue rothneyi , Cam., $, is a variety. 
An Indian species. 

Paracyphonyx fimstratus (Smith, 1879). 8. Africa 

gradatue , Cam., <5 , and Anopliue labialie , Cam., . 

Pompilns ignitns, Smith (1855), $>. S. African Pompilogaeter 

eryihrura , Cam,, J . Transvaal. 

Sericopompilns neotropicalis (Cam. 1893), $ s =Pompilue guatema- 

leneie, Cam., d (1893). 

Hotocyphus rixosilS, Smith (1S55), J. Brazil® Ccropahe chiri - 

queneis , Cam., $ J (1891). Panama. 

The following Brazilian species are all referable to Noto- 
cyphus :—Agenia lettabilie , Smith (1873), J, A . conspicua, 
Smith (1873), 9 , A . ordinaria , Smith (1873), J, JL. multipicta , 
Smith, Ccropalee fumtpennie , Cam., eft C. tugubrie. Smith, , 
(7. craesioornie , Smith (1864), and C. emithii , Balia Torre 
(» craeeicornie, Smith (1873)).’ 

Family SPHEOID^E. By G. Mbadb-Wxloo, M.A. 

Bembex melancholica, Smith (1856). Sumatra sosifemSw? Jchaeiana , 
Cam. Khasia. The Indian specimen is a variety of Smith’s 
species. 

Bembex niphonica, Smith (1873). Japan "*Jkmbe*v picticollu. Mar. 

(1889). China. 
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Palarus latifrons, Kohl (1883). S. Africa curvilineatut, 

Cam. 

Oxybdlus Arabs, Lep. (1845). N. Africa*® Oxybelus forticarimtu*, 

Cam. Deesa. 

Crabro fulvopilosus, Caro., $. Khasia« Craftro ctenopus, Cam., tf. 

Sikkim. 

Astata orientalis, Smith (1856). Indi&szAstuta interstitialis, Cam. 

Deesa, 

Tachytes natalensis, Sauss. (1854). S. Air.*** Liris niaropilosellus , 

Cam. (1910). 

Ampulei nigrocserulea, Sauss. (1892). S. kiv.^Ampulex jansei, 

Cam. (1910). Transvaal. 
„ (Rhinopsis) denticollis (Cam.)= Dohehurus denticolhs , 

Cam. (1910). 8. Afr. 

Family EUMENID^E. 

Odynerus (Symmorphus) alboraarginatus, Sauss.= Symmorphus 

homi, Cam. Colorado. 


Family APIDJE. 

Haliotus latibalteata (Cam.), $ ** Narnia latibalteata, Cam., $. 

Transvaal. 

HalictttS albofasciatus, Smith (1879), $ ® Paranomia broomi , Cara., 

$. Transvaal. 

Paranomia albolineata , Cam., and P. tricolor , Cam., are both 
referable to Halictus. 

Family ICHNEUMONID^E. By Claude Morlet, F.Z.8., F.E.S. 

Subfamily Iohnhumonirjs. 

Amblyteles opiparas (Cam.)» Ichneumon opiparus , Cam., from 
Mexico, is a female closely allied to Amblyteles annutorius , 
Forst. 

Diadromus erythrostomus (Cam.) StUboscopus erythrostomus , Cam. 

(Trans. Amer. Ent. Soo. xxxiv. (1908) p. 244). 

Subfamily Criptumb. 

Acanthoprymnus, Cam. (Entom. 1905, p. 249, with type violacei- 

pennis, p. 260, $ only). 

A genus easily known by 44 there being only three abdominal 
segments and by the last being stoutly spinod laterally ”«* Campto - 
tynar, Cam. (Berl. Ent. Zeit. 1910, p. 252, with type/usctpmnts, 
(*Jam., p. 253, cf only). I have examined his three species of the 
latter name in the Berlin Kgl. Mu»., and find them to belong to 
the Memitelinr; they are commou throughout Southern India. 
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Subfamily Pjkplin.®. 

Thymaris macropbthalma (Cam .)*sltugania maeropthahna , Cam., 

$, from Kuching. 

Macrogaater, Brulld, 1846, et Mori. Fauna Brit. India, Ichn,, 1913 
ssSiphimedfo, Cam. Journ. St. Br. H. As. Soc. xxxvii. 
(1902) p. 43. 

Lampronota caligata, Grav. 1829 «Chalinocems mancus , Ruthe, 
Stott. Ent. Zeit. xvi. (1856) p. 82, $. 

,, melaucholica, Gray. 1829** Chalinocerus defectivus , 

Ruthe, l . c. p. 80. 

Syaeuctu* lepidus(Cam .).—Lissonota frpfda(type labelled “lepcha” 
sioj, Cam. Zeits. Hym. JDip. 1908, p. 43, 3 «■Syzeuctus com - 
pressm, Mori. Faun. Brit. Ind., Ichn. 1913, p. 233, <j>. 

Syieuctus indicus (Cam .).—Cryptus indicus , Cam. Manch. Mem. 

1897, p. 15; <•/. Entom. 1914, p. 25 =xMesoleptus annulipes , 
Cam. Mauch. Mem. 1900, p. 103, 3 *= Tanera annulipes , 
Cam. Spolia Zoyl. 1905, p. 141, $ «Syzeuctus annulipes , 
Mori. Faun. Brit. Ind. 1913. 

Lissonota flavopicta, Smith, Trans. Ent. Soc. Lond. 1878, p. 4 ,3 $ 
xMesoleptus sybarita , Cam. Manch. Mem. xlii. pt. i. 1808, 
p. 32, = Lissonota rubriplagiata , Cam. Trans. N. Zealand 

Infetit. xxxiii.-1901, p. 106, ?. 

Lissonota albopicta, Smith, Trans. Ent. Soc. Lond. 1878, p. 4, 3 
a*L. tinctipennis , Cam. Manch. Mem. xlii. pt. i. 1898, p. 28, 
9 xMesoleptus comparatus, Cam. lib . c?$. p. 33, 3 . 

Both the last two species have circular spiracles; the former is 
much the more slender, with discally flavous hind coxob and less 
conspicuous pleural markings. 

Phytodicetoides spimpes , Cara.; cf. Ann. & Mag. Nat. Hist. xiv. 
1914, p. 409. I now know the 3 of this specieB, which 
differs only sexually. 

Eugalta, Cam, Manch. Mem. 1899, p. Ybb**P$eudcugalta, Ashm. 
Proc. U.8. Nat. Mus. 1900, p. 55, of which the latter is 
founded solely upon an alar character, which, I find, varies 
in the wings of a single specimen. 

Eugalta punctulata, Cam. Manch. Mem. 1899, p. 142 **Bathymeris 

longipes , Cam. Entom. 1906, p. 251. 

Xylonomns elixabeth®, Bingh. Journ. Bombay Nat. Hist. Soc. 

1898, p. 116== Cyanoxorides [Journ. St. Br. R. As. Soc. 1903, 
p. 140] albolineatus , Cam., from Borneo. 

"Pimpla” gayi , Spinola, Gay's Hist. fis. Chile, Zool. vi. 1851, 
p. 502, belongs to the Labenides; my reference of it (Revi*. 
lohn. iii. p. 141) to the Xorides was founded upon insufficient 
material. 
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Endures, Bond. Bull. Soc. Ent. Ifcal. 1896, p. 66 mtArthula, Cam."' 
Man oh. Mem. 1900, p. 110. 

“ Ccnnpoplex ” wlamiat, Cam. Proc. linn. Soc, N. S. Wales, xxviu 
1912, p. 189, belongs to the genua Acamitus (seneu lato). 

Subfamily Tbtphoninji. 

Dyspetes prsarogator, Liun.* DehmerUta erythrostoma, Cam., <f, 

from Japan. 

Erromenu8 melanonotus (Grav.), —Tryphon melanonotus, Grav, ii, 
1829, p. 269, $ «a? Trichocahjmma plebejum, Wold. Bull. Ac, 
Potrograd, 1877, p. 466, <J. 

“Tryphon” intermedins, Gray. lib. oit. p, 216, ? m forte Mono- 
blastus sxstirpatorius, Grav. I . c. p. 213 : var. areola alarxm 
obsoleta. 

Dijrfomorphus thoratirus, Giraud, Ann. Soc. France, 1871, p. 409, is 
most closely allied in the Palooarctio fauna to Labrossyta ; 
tho basal segment is subscssilo, the wings infumate and 
claws not pectinate; Dalla Torre loft it among hid gonora 
sedis incortee. I know nothing of Kriechbaumer's two 
species. 

Perilissna longicornis (Cam.). — Silavoga longicornis, Cam., from the/ 
Trausvaal, is a typical species of this genus, extiemoly 
cloBely allied to P. pal lulus. 

Neleothymus, Forst. Yerh. pr. Kheinl. 1808, p. 200.—According to 
Buthe’s collection, this appears to be a subgenua of Eury- 
proctus . Cf. post. 

Megatrema albopilosa, Cam. Zeits. Hym. Dipt. 1907, p. 469, cf «* 
Seticornuia albicalcar, Mori, Faun. Brit, lnd., Ichn.,1913, 
p.310,?. 

Polydistus femoralis, Fourc. et Grav.»= Exochus fttscipilosus, Cam., 

cf sszPlesivexochu8 rufij>ts , Cam., $. 

Cerda fuscipennis, Cam. Trans. Amer. Enb. Soo. xx. 1904, p. 265, 
belongs to tho Exoohides, and is in no way relatod to Prot - 
archus, as stated by Cameron. 

V 

Subfamily Ophiokin^b. 

Neleothymus mfidormtus , Cameron (who queues the genus), Invert. 
Pacif. i. 1905, p. 103, is a true species of the genus Cre- 
mastus, Crav. 

Cremastus audax, CresKon^/Vizon audax, Cress. Trans. Amer. 
Ent. Soo. iv. 1872, p. 174, cf. “ Four specimens”—in the, 
British Museum are four specimens— 44 from Texas, Belfrage,” 
of which two are $ $, differing only sexually in having tho 
terehfa about as long as the basal segment. The hind 
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femora are stout, approaching those of Pristonurus , but with 
,no tooth. 

Cremastus orbitalis, Cress .m Porizon orlitatis, Cress, fol. cit., d $. 
I have not seen the type, but a pair was sent to Rev. T. A. 
Marshall by Itiley, #< ex collection Belfrage.” 

Cremastus hyalittipeimif, Cress, an Porizon hyalinipennis, Cress, fol, 
01 /., d 2 • 44 Four specimens**—four are in the British 

Museum, of which one is a d —“ Texas, Belfrage/' 

(hremastus stigmaterui, Cress. #= Porizon siiymatems, Cress .fol.cit., 
d $ . Four of the “ eight specimens ” are in the British 
Museum. 

Cremastus facialis. Cress .=Porizon facially Cress, lib, cit . p, 175, 

, d ?. A $> and two d 6 of the original “ several speoi- 

> mens ” are in the British Museum; and two more from 

M Collection Belfrage * are there, ex coll. Marshall. 

Cremastus macer, Cr©B8.=s Porizon macer , Cress., fol, cit., d 9 • 

„ delicatus, Cress .^Porizon delicatus , Cress, lib, cit . 
p. 176, d . The unique specimen is in the British Museum. 

Tarytia spilopus (Cam.) Diodes spilopus, Cam., 2, from Pretoria. 
„ basiornata (Cam.) = Diodes basiomatus , Cam., $> (type; 

d co-type), fiom Pretoria. 

Cremastus verimaculatus (Cam .)»Hymenobosmina verimaeulata, 
Cam. Proc. Linn. Hoc. N, B. Wales, xxxvi. 1911, p. 330, 
d 2 . A true Cremastus , Grav. 

Cremastus variiventris, Cam.i=/)ior/rs variventris ,, Cam., of which 
are three d 6 iu the British Museum all labelled “ Type * 
by its author! 

liicrenapallidipennis, Cam. Ann. S. Afric. Mus. v. 1900, p. 104, is 

a Cremastid. 

Pimplomorpha, Cam. (Ann. 8. Afric. Mus. v. 1900, p. 95), with 
the type-species P. tnhneaia , fol. cit.—and P, nigroi'nata , 
P.Jlaviceps , and P. (labelled alternately “ Androna ”)j flaxid- 
orbitalis ,—is Cremastid. 

Xanthocampoplex nigromacidata , Com. ^Zachresta nigromaeulata , 
Com. Ann. & Mag. Nat. Ilist. xx. 1907, p. 13; Faun. Brit. 
Jnd. # Ichn. 1913, p. 465, $ *s Xanthocampoplex orientalis, 
Mori, /. o. p. 445, <J 2 . The spiracles are elongate. 

Zaohresta oneih (Cam.)#*# Campoph *x oneili , Cara. Roc. Albany Mus. 

i. 1905, p. 315, 2 » from Cape Colony. 

u Oharops ” bimaculata , Asbm., $>, from Grenada, and “ Charops” 
perornatus, Cam. Journ. R, Agrio. Soo, J)emerara 4 , i. 1911, 
p. IBS, both have circular spiracles! 

Campoplex Japontcus, Cam. Rntom. 1006, p. 99, 2 ■* (7. Japponicus 9 
Holmgr., 2 1 differing only in the slightly broader aroolet 

„ ot the type specimen. 
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44 Campoplex ” divims, Crest,—The specimens recorded from Mexico 
by Cameron (Biol. Centr.-Amer. 1886, p. 306) hare circular 
spirados. 

Haristasus nigrifrons , Cam., described from Mendoza, appears to be 
congeneric with the same author’s Pimphmorpha . 

Casm&ria crassiventrU (Cam.)« Campoplex craaiventris, Cam. Ann, 
S. Afric. Mus. v. 1906, p. 93: a co-type 2 in the British 
Museum compared. 

Omorga longicepe, Cam., is a typical species of this genus, allied'to 

0. mierosticta , Gr&v. 

Omorga rivali *, Cress. Trans. Amer. Ent. Soo. it. 1872, p. 173; 

not a Limnerium , a. t« 

Omorga polynmalis , Cam. Trans. Ent. Soo. Lond. 1888, p. 191, 2 

(? et 3 ). 

Omorga fugitivus (Hal.)» Oampoplev fugitivus, Hal. Trans. Linn. 
Soc. Lond. xvii. pt. 3, 1836, p, 318. The 3 type is very 
liko Omorga ensator, Grav, 

44 Campoplex” mti'idionalis, Asbm. Journ. Linn. Soc., Zool. 1894, 
p. 139, 3 2, from St. Vincent. The 3 type in the British 
Museum has circular spiracles, and appears to be a speoies 
of the genus Omorga, Thoms. 

Angitia maculipes (Cam .)tsEnytus maculipes, Cam. Invert. Pacif. 
i. 1905, p. 132. A true 2 of Angitia, Thoms., with no 
areolet. 

Angitia blackburni , Cam. loc . cit . p. 192, 2 (? et 3 ). 

Angitia hawatieneie , Cam. Mancb. Mem. v. 1886, p. 271. 

Angitia annulipee (Cress, et A shra.) »Z ?mneria annulipee , from the 
same source, certainly belongs to Angitia , Thoms. 

Nepiera africana (Cam .)**Limneria africana, Cam. Rec. Albany 
Mus. i. 1904, p. 175, <J • This I consider to belong to the 
genus Nepiera, Thoms.; two 2 ? i« the British Museum 
are also labelled by Cameron “ Diadegma fasciannxdata, Cam. 
Type. Pretoria,” and “ Limnerium stellaboschense, Cam. 
Cape Colony.” 

“ Tryphon ” obstructor, Smith, Trans. Ent. Soc. Lond. 1878, p. 4, 
from New Zealand, is a Campoplegid, and, I think, a Mdo- 
borts , Thoms. Both the type and variety with the hind oox® 
black above are 3 3 and difficult to place with certainty. 

[Of the other two Tryphoain® mentioned, h c. p. 3: Scolobata 
varipee** Bassu* laetatonus (cf. Mori. Ichn. Brit. iv. 1911, p. 82), 
and S.tintrudenszsb remarkable form of Campoplegid (cf, Revis. 
Ichn. iii. 1914, p. 126), with circular motathoracio spiracles.] 

Limnerium fugitivum (Say).—Specimens received through Riley 
from the United States, labelled 41 fugitiva , Say,”, belong to 
Limnerium , seusu Thoms. 
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Limneria garrulum, Cam* Bee. Albany Mus. i. 1905, p* 315, judging 
solely from the type (in poor condition), is a Nementis, 
* sensn Thoms* 

Helietes longipss (Cam.), from Mexico, was described under the 
genus Paipila. 

Tahrga spinives, Cam. (Entom. xliv, 1911, p. 64).—The type is a 
cf with mutilated anus; it belongs to the Plectisoides, near 
HsJktes, and not to the Mesoleptini, as stated by Cameron, 

HYKEHOPHARSAIIA, Mori. Revis. Ichn., Feb. 1913, p. 97=* 
Parophiondluty Brues, Bull. Amer. Mus., Oct. 1913, p. 495=* 
Pharsalia , Cress. Trans. Amer. Ent. Soc. 1872, p. 177 (nec 
Thoms. 1864j cf. Schulz, Zool. Ann. iv. p. 22). 


XLIII ,—On some of the External Characters of the Genus 
Linsang, with Notes upon the Genera Poiana and Eupleres* 
By R. 1. POCOCK, F.R.S., Superintendent of the Zoological 
Society’s Gaidens. 

[Plates XII. & XIII.] 

In addition to a number of skins of the three described 
species of Linsang —better, but enoneously, known as Prio- 
nodon —there are in the British Museum a spirit-preserved 
example of the genotype, L . linsang ( =gtaciti s), collected 
in Sumatia by H. O. Forbes, and Blanford’s type of 
L . maculosuH from Tenasserim. The following notes, con¬ 
taining particulars about certain cutaneous characters, not 
desciibed, or only imperfectly described previously, are based 
upon this material. Of the other genera referred to in this 
paper, namely Poiana, Fossa , and Eupleres , only dried skins 
ave available for examination. It lias not been possible 
therefore to add many new facts in connection with these 
forms* 

The Genus Linsang ( = Prionodon). 

The rhinarium (PL XII. fig. 5) recalls that of Genetta . Its 
upper margin, seen from the front, is medially flatfish, with 
ODtusely rounded angles. The antei ior apertures of the naves 
are small and widely separated ; the infranarial portion is 
quite shallow laterally, does not extfend beyond the narial slits, 
and its inferior border inclines obliquely upwards on each side. 
The groove which cleaves the upper lip passes about half¬ 
way up the anterior surface of the rhinarium, stopping short 
approximately between the nostrils* 
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The ear of L. pardioolor was figured by Hodgson (Gale# 
Journ. Nat. Hist. viii. pi. i. 1817) \ but the illustration 
suggests inaccuracy in several respects and cannot be reliJS 
upon* 

' The ear o£ L ♦ Unsang (PI. X1L fig. 6), which 1ms never 
been described, is peculiar in one or two respects* The ante-* 
rior and posterior ridges arising from the infetior Orifice of the 
meatus (o.), are developed as in Viverrine and Paradoxurine 
genera. On the antero-external ridge (a*.), there is a distinct 
but small lobate prominence above the tragus; but the antero- 
internal lidge, the post*tragus of Mivart (ai.), canies above a 
laige valvular flap, directed backwards and oveilappiug and 
concealing the anterior end of the supiatragus (#•). This 
recalls the somewhat similar lobe I have described in Ilemi*. 
galus *. On the outer side of the postero-cxternal i idge ( pe.) } 
there is a moderately strong crest ($.)* forming a groove. This 
crest is continuous in fiont with the ridge ot the tragus ; 
behind it meets another ciest or low flap of skin (r.), wlii<;{* 
is placed above it, the two forming together the roof and 
floor of the aforesaid gioove. Nothing resembling the 
superior ridge, which extends backwards beneath the buisa, 
has been seen by me on the ear in any genus of Viverrida* 
but the lower lidge is comparable to that of Vivcrrtcula ana 
Hemigafus . The bursa (/>.) is well developed. Its posterior 
flap is semicircular and arises behind the rim of the pinna, as 
in Paradoxurus , Genetta , &c. ; the anterior flap is veiy deeply 
excavated and the rim of the ear below it is produced into a 
prominent backwardly projecting lobe, similar to, but better 
marked than, that of Paradoxurus hei maphroditus and Uemf. 
gains derbyanus . *■ 

The facial vibrissa* are normally Viverrine in the number 
and dhtubution of their tufts, as Hodgson's figure of 
L. pardicolor shows. 

The feet (PI. XII. figs. 3, 4), in the example of L . Unsang , 
aie, bioadly speaking, like thoseof Genetta , with certain excep¬ 
tions pointed out by Mivait, namely, the absence of naked 
mctatuisal ridges of ririn on the hind foot and the deep seg- 
Tm ntution ot the plantar pads of both foie and hind limbs. 
In the latter paiticular these pads differ from those of all the 
geneia of Viveuina», where the three lobes are detined merely 
by shallow giooves and thus constitute a contiguous cushion, 
such as is seen m the Felidae and Cunidce. The digital pads 
are small and sunounded by velvety hair, the claws are 
completely retractile and probably guarded bSsally by skin- 
lobes, although this feature could not be substantiated without 
** Ann. k Mag. Nat. Hist. (8) xri., Sept. 1915, p, 155. 
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cutting away'fhe hair at the tips of the digits. The inter- 
digital \Neb extends up to the proxifnal ends of the digital 

{ >ad» and, like the underside of the digit, is clothed with ahoit 
iair except close to the pad, where the skin is nearly naked 
and gives off short streaks along the proximal poitionof the 
four main digits. The pollex and hallux are short, their small 
digital pad being set almost on a level with the posteiior 
angle of the internal lateral lobe of the plantar pad. 
Attached to this posterior angle in the fore foot is a laige 
ovate pollical lobe (p?.). The main poition of the carpal 
pad (c.) is large, cordate or ovat^. On its inner side is a 
small supplementary lobe, fiorn which a naked strip of skin 
extends up to the pollical lobe. The lmllucal lobe (A/.) on the 
hind foot is much smaller than the pollical lobe, and is sepai ated 
by a space at least equalling its own diameter fioin the 
nearest point of the plantar pad, a nanow strip ot naked 
pkin passing between the two. 

The feet of the example of /✓. maculd*ua } fiom Tenasserim, 
differ in one or two small particulars fiom those described 
above. In the fore foot the points of contact between the 
lateral and median lobes of tiro plantar pad are a little 
shorter, the internal lateral lobo is longer ami is separated by 
n deeper constriction from the smaller pollical lobe, aud 
the caipal pad is not connected with the pollical lobe by a 
naked strip of skin. In the hind foot, on the other hand, the 
hallucal lobe is closer to the posterior angle of the internal 
lateral lobe of the plantar pad, and the median lobe of this 
pad projects nearly as far backwards as the posterior angle 
of the external lateral lobe. 

The feet of an unnamed species, figured by Mivart 
(P. Z. S. 1882, p. 158), agiee on the whole with those of 
L . maculoaus above described; but those of L . pirdioolor , 
depicted by Hodgson (Calc. Journ. Sci. viii. pi. i. 1847), are 
distinguished by having both the pollical and hallucat lobes 
quite small (no huger, indeed, than the digital lobes of those 
digits), and sepaiated by a space about equalling their own 
diameter from the plantar pad, and this space appeals to be 
entirely overgrown with hair, Bl&nford, indeed (Uamm. 
Brit. India, p. 102, 1888), mentions this as a feature dis¬ 
tinguishing L. pardicolur from L . maoulosus, Hodgson, 
however, had previously given a figure of the hind foot of 
L . pardicolor (Calc. Journ. Nat. Hist. ii. pi. i. 1842) ; and 
this differs fiom the later illustration, taken fiom a diffluent 
specimen, not only in the shape of the plantar pad, but In 
the greater pioximity of the hallucal lobe to the neaiest point 
of the plantar pad. These differences may be due to errors 
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in drawing or to individual variation; but until this has been 
ascertained by further observations upon the feet in specimens 
freshly killed or preserved in alcohol, I think it would be 
unwise to make use of the recorded differences in the pads in 
discriminating the species of this genus, especially as dried 
skins from Sikkim and Burma in the British Museum do 
not bear out the view that the pollical and hallucal lobes are 
separated by hairy tracts from the plantar pads. Neverthe* 
less, on morphological grounds, the upward migration of the 
hallucal element of the plantar pad, which, at all events, has 
taken place in L . linsang, whatever may be the case in L. 
pardicolor, only occuis in one other genus of the Viverridw 
—namely Fossa, from Madagascar. 

The Perineal Region . —In the characters considered 
hitherto, there is nothing in the stiucture of Linsdng 
warranting its separation from the group containing Genelta , 
Civettictis, Viverra , and Viverricufa , with which it is by 
common consent associated. That is to say, Linsang does 
not differ from those genera more than they differ from each 
other, except in the character of the ear. 

But there is one character, in my opinion important and 
fundamental, which enforces the exclusion of Linsang from 
that category—namely, the absence of the scent-pouch. The 
evidence for this, which is, I think, conclusive, may be 
briefly given. Of L, pardicolor, Hodgson wrote, “ like the 
cats, Prionodon is void of either anal* or pubic glands or poies, 
so that the living animals are peifcctly free from all offensive 
odour or peculiar scent u (Calc. Journ. Nat. Hist. viii. p. 42, 
1847). This statement, so far as the scent-gland is concerned, 
was confirmed by Mivait on a specimen which I judge by 
its feet' belonged to L. maculosus (P. Z. S. 1882, p. 168;. 
He wrote :—“ $ot only was there no opening between the 

1 )enis and testes, but no glandular stricture in that situation 
)eneath the skin could be detected either by me or bv 
Mr. William Pearson, who assisted me in the dissection* 
Finally, Blanford, who had in 1878 a specimen of L . maculosus 
preserved in alcohol ( Journ. A<*. Soc, Bengal, xlvii. pt. 2, 
p. 152, 1878), said ten years later, “ No piesciolal gland*.” 

In the kemale example of L . linsang , from Sumatra, in the 
British Museum, the vulva is close to the anus, being separated 
therefrom by a narrow strip of hairy skin exhibiting no trace 
whatever of glandular lobes or pouch (PI. XII. fig. 7). 
Tb&e are thus two particulars in which this region differ* 

* The anal glands, as a matter of fact, are present. Posrbly Hodgson 
was referring to the glandular anal pouch he was probably taxuiliar with 
in mongooses. 
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firbra that of the Viverrines, the absence of (he gland and the 
proximity of the Yulva to the anus, both being character iu 
which Linsang lesembles the Felidae and differs from the 
Viverrinae. Mivait unfoitunately failed to note the position 
of the prepuce with regard to the sciotum in the male he 
examined* I suspect, however, that resemblance will be 
found between the Felidae and Linsang in this respect also. 

In view of the constancy of the occurrence and the high 
degree of development of the scent-glands in the Viveninae, 
it seems to me to be impossible to maintain that Limang is 
nearly i elated to any genus of that gioup. Nor does it seem 
to me to be reasonable to suppose that the ancestors of 
Linsang possessed the gland. A specialised organ of that 
kind would not, it may be supposed, abort without some 
radical change in mode of life, depriving it of its usefulness. 
But, so far as can be judged from their teeth, feet, pattern, 
and other external features, the Linsangs do not differ 
in habits from Qenelta or Vtverra *. 

The Genus Poiana. 

On stmctuial grounds, cranial, dental, pedal, etc., the 
genua Poiana , restricted to the tropical forest-iegion of 
Africa, is always, and unavoidably from available data, 
associated with Linsang . I am not aware, however, that 
there is any direct evidence that Poiana is without the scent- 
glamls ; and there are noalcohol-preseived examples whereon 
this character may be observod. The inference as to their 
absence is provisionally justified; but the unccitainty of its 
truth must be borne in mind. It Poiana piove to possess 
this oigan, the genus will, according to my views, take a 
place in the Viverrinae with Genetta , Vtverra , and the others. 
Foi the time being, however, it may be kept with Linsang . 

The feet of Poiana (PI. XII. figs. 1, 2), judging from 
diied skins, differ trom those of Limang in one or two paiti- 
culars which recall the feet of Genetta . In the fore foot the 
carpal lobe (c.) is veiy manifestly double. Its external 
moiety is large, long, and fusiform; its internal moiety is 
much smaller, but quite well defined, and is wedged in betw een 
the external moiety and the elongated pollical lobe (/>?.) of 
the plantar pad, which anteiiorly touches the posterior angle 
of the internal lateral lobe of the plantar pad. In most of 
the dried skins the area between the plautar and caipal pads 

♦ In my paper upon Cynogale (Ann. & Mag, Nat. Hist. (8) xv. p. 359, 
1915), I have suggested the possibility of the simple structure of the 
scent-gland in that genus being attributable to the adoption of an 
amphibious Lite and to the modifications In habits thereby enforced. 

* Ann. <£? Mag. N. Hist . fcjei. 8. Vo /. xvi* 24 
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is naked, but in some it is partially hairy, suggesting that the 
nakedness is due to post-mortem " slipping ” of the hair. 
This is, I think, the probable, but not the certain, explanation* 

Iu the hind foot the hallucal lobe (A7.) is very large, as 
large as the internal lateral lobe of the plantar pad, with the 
posterior angle of which it is in contact. A little way above 
this and separated from it by a hairy tract is a small, narrow, 
bilobed, metatarsal pad like that of Ckettictis and representing 
the area of the double metatarsal streak, where it bifurcates 
interiorly, in Genetta. Above this little metatarsal pad in 
Poiana there is a narrow streak of naked integument 
which extends about as far along the underside of the meta¬ 
tarsus as the manifestly double ridge in Genetta . 

The digital pads in both fore and hind feet are small and 
surrounded by velvety hairs; the claws are completely 
retractile and are probably guarded basally by skin-lobes. 

The Genus Fossa. 

Disregarding the absence of the scent-pouch, Mivart 
classified Linsang and Poiana with Viverra, Vivsrricula y and 
Genetta . He also placed in that category the Mascarene 
genus Fossa , which also has no scent-pouch, comparing it 
move particularly, but for no very obvious reason, with 
Viverricuta. Although unable to give a diagnosis of any 
value of this group, he yet spoke of it as an assemblage of 
closely allied forms, a claim which, in my opinion, cannot be 
maintained. 

Of the genus Fossa I have seen only three dried skin9 of 
adult animals—namely, two of F. fossa and one of F\ majori } 
all in the British Museum. I can find no traeo of the gland 
iu these. In the best-preserved example (PJ. XIII. fig. 4) 
the area between the anus and the prepuce is continuously 
haiiy, and special attention must be drawn to the position 
of the piepuce far in advance of the scrotal area, as in Crypto- 
procta , which also 1ms no such pouch. I believe the first- 
lecorded evidence as to the absence of these glands in Fossa 
is the statement of M. Poivre, quoted by Mivart, that he 
discovered no scent-pouch and observed no perfume in a 
fleshly killed example*. 

In Fossa the legs (PI. XIII. figs. 5, 6) are slender and elon¬ 
gate, the paws aie much less furry than in Poiana and Linsang , 

* M. Poivre also «ud, however, 1 hat the natives of Madagascarassured 
him that the male fessane," v\ hen “ on heat,” has a strong odour of 
musk. I strongly suspect that this apparent contradiction is due to con¬ 
fusion between two animals, and that the Malagasy natives weVe referring, 
not to Fossa, but to Viierrinth , which also occurs, but doubtless by 
importation, in Madagascar. 
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and the digital pads are larger. If the term “ feline ” be 
applied to the feet of the African and Asiatic genera , if canine ” 
would better express the character of those of-Fossa. The 
claws appear to bo very imperfectly, if at all, retractile, and the 
space between the plantar and digital pads is naked or bears 
three patches of lmir. The plantar pad is trilobed, subsym- 
metrical, and smooth and the lateral lobes of the pad project 
some distance behind the median lobe. Attached to the 
posteiior angle of the internal lateral lobe of the fore foot is 
a small pollical lobe (pi.), close to which lies the digital pad of 
the pollex, the pollex itself being short and sepaiated by a 
comparatively long interval from the digital pad of the second 
digit. There is a single, undivided, conical, carpal pad some 
distance above the plantar pad, tho intervening space being 
entirely covered with hair, completely isolating the carpal 
pad (c.). 

In the hind feet the short hallux is set higher above tho 
plantar pad than in any genus of Viverridm, not excepting 
Viverricula , and the very small hallucal lobe (/>/.) of the 
plantar pad is withdrawn from that pad in company with 
the hallux and simulates a second digital pad for that digit. 
The metfttaisus is entirely,covered with hair ? except for a 
veiy small subnrudian pad (mi.) lying nearly midway between, 
the plantar pad and the heel. 

Judging from the limbs, Fossa is the most digitigrade of 
the Vi veil idco, and appeals to be adapted for swift running 
rather than for climbing ; but it docs not appear to me that the 
differences between its feet and those of Linsang and Poiana 
are greater or of higher systematic value than those between 
the feet of the Viverrine genera Civettictis and Genetta } the 
foimer being a terrestiial and the latter an actively scansorial 
animal. On the other hand, it must be remembeied that 
Fossa and some of the species of Linsang are the only repie- 
sentatives of the Viverridse in which the hallucal element of 
the plantar pad is separated by a hairy tiact from that pad. 

Provisionally, therefore, but quite provisionally ponding 
the examination of fresh material. Fossa may be classified 
with Linsang and Poiana , despite its more geneializeJ 
dentition, attested by the presence of two well-developed 
upper molars behind the carnassial, pm 4 , which is situated 
well in advance of the posterior root of the maxillary portion 
ot th^f zygomatic arch—broadly speaking, a Paradoxurine as 
opposed to a Viverrine character. In Linsang and Poiana, 
on the contrary, there is only one small upper molar behind 
the carnassial, which is sot close to the posterior root of the 
maxillary portion of the zygomatic arch, as in the Viverriiue. 
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The pattern of Fossa may be briefly referred to. In the 
typical species, F. fossa, it consists of spots on the body and 
bands on the neck ; but in F. major t ? Dollm., there are four ^ 
longitudinal dark stripes on each side. The uppermost of 
these runs from just behind the occiput to the root of the 
tail, the spinal area being without a median stripe. The 
second follows a parallel course* but extends farther forwards 
to the root of tlio ear, and becomes more broken up on the 
thigh. The third is shorter and only reaches the base of the 
neck. The fourth and lowest is quite short and thinner. It 
extends from the outside of the thigh about halfway along 
the line where the flank passes into the belly. The general 
resemblance of this pattern to that of GaUdictis * is obvious, 
despite the gieat differences between the two genera. 

A newly bom young, probably belonging to F . majori , but 
referied by Mivart to F. fossa , resembles the adult of the 
former species, except that there is a pair of very narrow 
painllei stripes in the lumbar region. These, I suspect, 
represent the median spiial stripe seen in Genelta . If so, 
they suggest that this stripe has been suppressed in Fossa as 
in Galidictis „ 


The Genus Efupleres. 

One other genus may be briefly considered in this connection, 
namely Eupleres , a Mascarene form so abenant in dentition 
that Mivart made it the representative of a special subfamily, 
Eupleiince, a view with which I am not prepared to disagree. 

Of this animal I have only seeit one stuffed example in the 
Biitish Museum, but according to Miss Carlsson (Zool. Jahib. 
Syst. xvi. pp. 218-236, 1902) the genus is more Viveirine 
than Mungotine (Herpestine). To this author's list of 
characters affiliating Eupleres with the Viverrines may be 
added the presence of the bursa on the ear. As she has 
shown, there is no peiineal scent-pouch, no anal sack, the 
vulva is tolerably close to the anus (PI. XIII. fig. 1), the 
hind foot is covered with hair down to the plantar pad, in 
the fore foot the area between the carpal pads and the 
plantar pad is hairy, the paws are broad A and short, the 
digital pads are wide and not compressed, and the web 
joining the toes extends to their proximal ends (PI. XIII. 
fi£s. 2, 3). In all these respects Eupleres resembles Li r* sang 
and Fossa » The claws are longish and not retractile, or only 
imperfectly so, as in Fossa ; and, as in some examples, at ail 
events, of the latter, the area between the digital and plantar 

• See Ana. & Mag. Nat. lliat. (8) xvi. pi. vii. (1915)* 
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pads is quite naked. The plantar pads are large and normally 
trilobate, and the internal lateral lobe has a moderately large 
pollical (pi,) or hallucal lobe (hi.) attached to its posterior 
angle. There is no metatarsal pad, but a strip of naked skin 
runs obliquely inwards and upwards to the middle line from 
the angle of tne external lateral lobe of the plantar pad. The 
carnal pad (c.) is double and closer than u^ual to the plantar 
pad, its subspherical external or ulnar moiety being larger 
* than the internal; between the former and the external 
lateral lobe of the plantar pad there is a small area of naked 
skin. 

In the characters so far enumerated theie is nothing to 
distinguish the feet of Eupleres , otherwise than getterically, 
from those of the genera previously discussed in this paper, 
or, indeed, front those described in my paper upon the 
Viverrina? (P. Z. S. 1915, pp. 131-149) ; but in one character 
they are peculiar, namely, the comparatively large size and 
low position of the hallux and pollex—a primitive feature, 
suggesting that, although truly digitigiade, Eupfercs, when 
standing^ has the five digital pads instead of four in contact 
with the ground. 


Conclusion . 

Assuming provisionally the absence of perineal scent- 
glands in Poiana , the four genera discussed in this paper 
differ by that negative character from those I have recently 
dealt witli elsewhere, which may be referred to the four 
subfamilies of Viverridse, namely, the Viverrinae ( Vivern'cnla } 
Viverra , Civetttctis , Genelta ), the Hemigalinse ( llemigalus , 
Chrotogale , Diplogale), the Oynogaliwe ( Cynogale ), and the 
Paradoxurinm ( Paradoxurus , Paguma , Macrogalidia *, Aro- 
tictis, Arctogalidia, JSandinia), 1 do not think it is placing 
a too high value upon the characters distinguishing these 
groups to assign them the rank of subfamilies. The Para- 
doxurinm, indeed, may be susceptible of finer subdivision, 
Nandinia especially having stiong claims to be regarded as 
the representative of a special group of that standing. How¬ 
ever that may be, the fourteen genera so classified agree, so 
far as is known f, with each other in possessing the scent- 
gland in diverse forms and positions in both sexes J ; and 
this is a very special organ probably ihherited frqm a common 

* Proposed by Schwarz (Ann. St Mag. Nat. Hist. (8) v. p. 428, 1910) 
for Pagwna mumnbroeki from Celebes. 

t Not verified in Chrotogale and Diptogale . 

\ Not verified in the male of AMogulidixt , 
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ancestor, and presumably not likely to be lost when once 
acquited and elaborated. 

The three genera Linsang , Poiana , and Fossa , which are 
without the scent-gland, I propose to allocate to the subfamily 
Linaangitn©, with the proviso that Fossa, when better known, 
may have to be eliminated therefrom, and placed by itself in 
a subfamily, the Fossin®. 

The Linsangitue and the Euplerin® may be characterized 
as follows:— 

Viyerrids with no scent-pouch and the vulva 
tolerably close to the anus; feet digitigrade 
and hairy down to the plantar pads, the 
metatarsal pads being reduced or absent 
and the carpal pads or pad much smaller 
and narrower than the plantar pad. 

a. Hallux and pollex with large digital pads 
and close to the second digit; jaws long 
and slender, teeth reduced in sire, the 
canines exceedingly small and the pre- 

molnrs widely spaced .. Eu pterin# (Eupkres), 

a', ilallux and pollex very short, with small 
digital pads and set well above the socond 
digit; skull ami teeth unmodified ...... Linsangin#. 

b. beet with large digital pads, not im¬ 
bedded in velvety hair; claws at moat 
partially retractile, unguarded by lobes 
of skin; area between plantar and 
digital pads naked or mostly su>; hallux 
high above plantar pad, with accessory 

pad close to it ... Fossa. 

b\ Feet with small digital pads imbedded 
in velvety fur; claws completely re¬ 
tractile and probably guaided by skin- 
Jobes; area between plantar and digital 
pads thickly hairy; hallux scarcely 
higher up than plantar pad, its acces¬ 
sory pad (hallucal lobe) close to or 
touching the plantar pad. 

c. No metatarsal pads; hallucal lobe of 


plantar pad small. Linsang . 

c\ A long, narrow, median metataisal 
pad, ending inferiorly in a bilobed 
enlargement; hallucal lobo of plantar 
pad very large . Poiana . 


EXPLANATION OF THE PLATES. 

Plate XXI. 

Fig. 1. Left foro paw of Poiana richardsoni (from dried skin) from the 
Benito River (digits not separated), pi ., pollical lobe of plantar 
pad ; o., external lobe of carpal pad. 

Fig. 2. Left hind foot of same. hl. t hallucal lobe; mt. f metatarsal pad. 
Fig. 3, Bight fore paw of female Linsang linsang from Sumatra (digits 
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partially separated), pi, pollical lobe; c t , external lobe of 
carpal pad. 

Fig. 4. Right hind foot of the same. hi, hallucal lobe. 

Fig. 5. llhiuariuw of the same. 

Fig. 8. Base of ear of the same. aupratragus; b., bursa; pt., postero¬ 
external ridge; crest on outside of latter; r., supplementary 
ridge; o. y inferior orifice of meatus; ac. and ai., untero-external 
and antero-interiml ridges. 

Ftg. 7. Ano-geuiUl urea of the same, a., anu9; v. t vulva. 

Plate XIII. 

Fig . 1. Anal and genital area of female Eupleres goudoti (after Carlsson). 
v. t vulva; a. % anus, 

Fig . 2. Right, hind foot of the same. 1 and 5, first and fifth digits; hi., 
hallucal lobe attached to plantar pad. 

Fig. 3. Right fore foot of the same. 1 and f), first and fifth digits; 
c., double carpal pad, with spot of indeed integument between 
the larger or outer lobo and the plantar pad; pi., pollical lobe of 
pad. 

Fig . 4. Anal and genital area of male Fossa fossa (dried skin), a., anus; 
sc,, scrotum ; p., prepuce. 

Fig. 5. Left fore foot of Fossa mqfori (dried skin). Lettering as in fig. 3. 

Fig. (5. Left hind foot of the same. Lettering as in fig. 2, with addition 
of ml., metatarsal pad. 


XL1V.— On some External Characters o/Galidia, Galidietis, 
and related Genera. By it. 1. Pococic, F.U.S., Super¬ 
intendent of the Zoological Society’s Guldens. 

[Plates XIV. & XV.] 

The indigenous Mascarene carnivores Gryptoprocta, Fossa, 
Gulidia, Salanoia ( liemigalidia) } Galidictis, and Eupleres 
were referred by Mivait to the Vive niche under the sub¬ 
families Oryptoproctince ( (Jryptoprocta ), Viverrinse (Fossa), 
Galidictinse ( Galtdia , Galidictis , and Salanoia ), and 
Euplerinse (Eupleres). Although his definitions were not 
altogether convincing, the groups themselves will no doubt 
be admitted by modern systematists, possibly with elevation 
to the higher rank of families. With Cryptoprocta I ana not 
now concerned; Fossa and Eupleres I suggest (see the pie- 
ceding paper) may be regarded lespectively as divergent types 
of a primitive group of Viverrids, antedating the ancestor of 
the groups now characterised by the possession of the scent- 
gland. With Fossa I associate Linsang , for the reason that 
it also is without that organ ; and Foiana inierentially, and 
therefore provisionally, goes with Linsang , pending the 
examination of fresh material to establish or dispiovc, its 
possession of the gland. 
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The confidence I place in this gland, as an important 
ciiieiiou of affinity and as a basis for the classification of the 
Vive rid», is admittedly founded on two assumptions: first, 
that a specialised organ of that description when once 
acquired and elaborated is not likely to be eliminated, with¬ 
out some ladical change in mode of life depiiving it of its 
usefulness; and, second, that there is nothing to justify the 
view that it lias been acquired twice, or mote times, within 
the limits of this group of JSluroid carnivores. 

I therefote attach to it a systematic value higher than that 
accoided to the feet or teeth which, theie is evidence to show, 
ate oigans of a high degree of plasticity along certain lines, 
the teeth alteiing in size, shape, and position apparently m 
accordance with diet, and the feet becoming modified in the 
diiection of digitigradism and other particular according to 
the mode of progiessiou tequired by the nature of the soil, 
the change from terrestrial to scansorial habit*, or vice oeisal 

The Scent-gland .—Adopting the scent-gland as a criterion, 
the systematic position of the three remaining Mascarene 
genet a, Qaltdia, Sa/anoia, and Galidictis 9 and the recently 
established Mungotictu ( bin. & Mug. Nat. Hist. (8) xvi, 
p. 120, J915), lemains to be settled. In some chaiactcrs 
they tesemble the mongooses, in some the civets and genets, 
in some they differ from both those sections. They are not 
definitely classifiable with either. But I think it is a mistake 
to con-ider them as intermediate between the two, or as 
inclining lather to the mongooses than to the civets, as 
Mivait held. Since Mivait’s time fresh or spirit-presetved 
examples of Galidiclis and Galidia have been examined, and 
the scent-pouch has been found in both* 

A female example of Galidictis eximius (ssetriata) was 
examined by Beddard, und hh figuie of the gland (PI. aIV. 
tig. 4) shows that in position ana, apparently, in structuie it 
lescmbles the homologous organ in Genetta , that is to say, 
it is wholly peiineal and consists of two closely applied lobes 
meeting to form a natrow branching riraa (P. Z. S. 1907,, 
p. 805). 

As tegaids Galidia elegans , the only known species of the 
genus, Beddard stated that the male has no scent-gland 
(P. Z.S. 1909, p. 477)j but a year later Mias (Jarlsaou 
detected the oigan iu a female of that species (^Zool. Jahrb. 
Syst* xxviii. p. 559, 1910). This discrepancy is difficult to 
explain. Two explanations suggest themselvesfirst, that 
Beddaid'overlooked the oigan, which is improbable, unless 
possibly it was us little developed as it is in the young male 
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of Cynogale benneltii T have recently described (Ann. & Mag. 
Nat. Hist. (8) xv. p. 358, pi. xiv. fig. 8, 1915) ; and, second, 
that the organ is piesent only in the female. This must be 
admitted as quite possible, despite the better development of 
the gland in the males than in the females of the Viverrinte 
and Paradoxurin®. If Ibis prove to be so the fact will be 
one of very great interest, tor, taken in conjunction with 
certain archaic characters of Galidia and (Jalidicti$> it 
suggests that- this organ may oi initially have been a sexual 
chaiacter acquired fiist by the female to help the male find 
her and, subsequently, by the male for the opposite purpose. 
However that may be, the piesent state ot our knowledge 
only justifies the statement that the gland is piesent in the 
females of the two geneia undei discussion. 

It may be added that Miss Oarlsson’s figure of the gland in 
the female Galidia elegans (PI. XIV. fig. 3) bIiows that it is a 
perineal pocket, the labiaof which pass forwards in front ot the 
vulva and clitoris, foieshadowing the condition seen in Para - 
doxurus and Paguma , as I have recently pointed out (P. Z*. S. 
1915, pp. 401-405) ; but, as in the Viveirines, the walls of the 
Space are covered with shoit hair. It is also interesting to 
note that an examination of dried skins of Galidia and 
Qalidictu shows that the piepuce is situated far in advance 
of the scrotum, as in Fossa and Cryptoprocta , uud that this 
chaiacter alone serves to sepaiate the genera concerned fiom 
the mongooses. The absence of the anal pouch and the 
stiuctuie of the ear, which has a well-developed marginal 
bursa and a long and strong tragus-bearing crest, fuither 
distinguish Galidia and Galtdiclis fiom the mongooses. 

Nothing is known appaiently about the piesonceor absence 
of scent-glands in Mungotktis and Salanoia . The provisional 
iufeience as to their presence—at all events, m the female— 
is justified by the many likenesses and few unlikenesses 
between those genera and Galidia and Galidictis . 

The Vib)M(e y Rhinarium, and Ear .—The tutts of facial 
Yibriss® are normal in number and situation, consisting of 
mystacial, supiaocular, and two genal on each side and ot an 
inteuamal in the middle line ot the tlnoat. The individual 
vibriss® are mostly long. 

The lhinarium, judging from dried skins, is small, as in 
the genets and mongooses. The upper lip is cleft and the 
groove marking it extends at least up to the summit ot the 
anterior suiface. The infianaiial portion is deep, but not 
laterally extended as a bioad band beneath the slit of the 
nostril. Seen from above, the anterior edge of the upper 
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surface is medianly notched and apparently lightly biconvex 
in OaliJictis and Oalidia 9 but without a notch and straight 
or lightly convex from side to side in Mungotictis. 

The pinna of the ear (PI. XV. fig. 4) is larger than in most 
mongooses, except Cgnictia, but smaller on the average than 
that of the Viverrines and Paradoxurines. It has a well- 
developed bursa (£>.), of which the anterior and posterior flaps 
aiise together from the margin of the pinna above, giving this 
margin the appearance of bifurcation. The edge of the ante* 
1 ior flap is not notched or markedly concave. The two anterior 
basal ridges ( ae. y at.) are well developed, the external or tragus- 
bearing lidge extending upwards nearly to the anterior base of 
the supratragus or plica principalis (*.), and the internal sweeps 
across beneath the supratragus somewhat as in the mongooses, 
without sloping so obliquely downwaids as in the Vivcmues 
and Paradoxurines; but the supratragus has no thickening. 
The ridge of the antitragus ( pe .) rises irom the inferior oritice 
of the meatus, but there is no apparent groove or ridge on 
its outer surface. The possession of a well-developed bursa 
distinguishes the ear of the Galidictineo from that of the 
mongooses, and in none of the latter is the tragus-bearing 
anteio-extcrnal ridge so well developed. Neveithclcss, in the 
simpler structure of the ridges, the higher position and lesser 
downward inclination of the anteio-internul ridge* and the 
absenco of lobate thickening on the antitiagus, the ear recalls 
that of the mongooses. 

The Feet .—So far as I am aware, the feet of Galidictis have 
never been examined on fresh material and never figured. 
Those of Galidiciy as figured by Miss Carlsson, show some 
interesting points, which I have verified as far as possible on 
available skins. The fore foot (PI. XIV. fig. 2) is naked 
beneath from the toes back to and including the region of 
the carpal pads. The digits aro webbed up to the proximal 
end of the digital pads, and the edges of the web are not deeply 
emaiginate. The claws are of moderate length, not retractile, 
unguarded by skin lobes, and unprotected basally by thick- 
growing hair. The pollex, although rather short, is not sot 
high up, but projects nearly in a line with the middle of the 

f iiantar pad, which is typically trilobed and has a large pollical 
obe barely in contact with its internal lateral lobe. The 
elements of two carpal pads are present, and these, taken 
together, seem to be at least equal to the plantar pad m area. 
The outer, on the ulnar side, is very large and is defined from 
the inner, which is in contact throughout its width with the 
pollical element of the plantar pad, by a deep notch jutting 
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backwards from the rather short, naked, depressed area 
between the carpal and the plantar pads. 

The hind foot (PI. XIV. fig. 1) is naked back to the heel. The 
digits and plantar pad resemble in a general way those of the 
fore foot. Two metatarsal pads are retained. The inner, the 
thicker of the two, is separated from the hallucal lobe of the 
plantar pad. The outer, which is thinner and subfusifonn, is 
set lower down. Its proximal end is in contact, or nearly so, 
with the middle of the ad median edge of the inner lobe ; its 
distal end inns downwaids and ceases before reaching the 
plantar pad, the interval between the two being a little less 
than that which separates the inner metatarsal pad from the 
hallucal lobe of the plantar pad. 

None of the examples of Galidia which I have seen bear 
out MivarPs statement (P. Z. S. 1882, p. 188) that u the 
tat sue and metatarsus arc coveicd beneath with spaise shoit 
baits, or are more or less inclined to be bald.” The feet 
appear to tue to be quite naked beneath. 

Piom an examination of dried skins it appears that the 
feet of Gahdictis differ in the main from those of Galidia in 
having the digits longer, less fully webbed, and provided with 
longer claws, tlio&e ot the fore teet being especially elongated. 
In these lespects they recall the feet ot the liue mongooses, 
but, as is also the case in Galidia , tho pollex and hallux are 

• lower down than in those animals, thus attesting a more 
primitive type of foot. The foie foot, tnoieover, is moio 
markedly asymmetrical than in Galidia, the tlmd digit being 
consideiably longer than the iouith and the fifth being 
bet far back so as to be only a little in advance of the pollex 
and considerably behind the second digit. The loot, in fact, 
approaches the u perissodacty 1 ” type more closely than in 
any living carnivoie 1 have seen, m the sense that the long 

* third digit lies nearly in the middle line and is flanked by tho 
second and fourth, which are not very unequal in length, 
with the fiist and the fifth much shelter and higher up. 
This arrangement is not noticeable on the hind foot (PI. XV. 
fig, 3), which is artiodactyl, the middle line passing between 
the third and fouith, which are subequal, th^f second on the 
iuner side of the foot balancing the filth on the outer side. 

The feet of Mungotictis aie similar to those of GaLdtctis , 
except that the heel is naked and not hairy (PI. XV. figs. 1, 2). 

The Pattern .—Apart from the annulation of the tail in 
Galidia , this genus and Salanoia show no trace of pattern. 
Galidict%8 and Mungotictis , ou the other hand, have a definite 
pattern of longitudinal stripes on the body, and Galidictis , iu 
addition, shows spots or stripes on the base of the tail. 
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It would be rash to claim that the pattern in either of 
these genera is the primitive carnivore pattern; but, since 
there is a good deal of convergent evidence that the primitive 
pattern of this order consisted of longitudinal lines, it is 
interesting to find this type present in Mascarene genera, 
intermediate in some respects between such widely divergent 
groups as the genets and mongooses. Analysis of the 
pattern of the genets, as a whole, shows that on the body it 
is resolvable into five longitudinal bands of spots on each 
side and a median uninterrupted stripe down the back. Over 
the shoulders and the nape of the neck the continuity of these* 
stiipes is generally interrupted to a greater or less extent, 
and their course is not always easy to follow ; but the 
extension of the three dorsal stripes on each side over the 
shoulders and up to the occiput in Mungotictis vittatus (see 
Ann. & Mag. Nat. Hist. (8) xvi. pi. vii. fig. 3), suggests 
that the pattern on the neck of genets is derived from the 
breaking up of at least six stiipes with the addition of the 
median stripe. Although in some examples of Galidictinm 
the median spinal stripe does not exist, nevertheless, it can 
be detected as a narrow band on the fore part of the neck of 
Gatidiclis eximtus and on part of the dorso-lumbar area in 
Mungotictis vittatus. 

The resemblance in pattern between GaUdictis and Mungo - 
ticiis , on the one hand, and the Genets, on the other, strengthens 
the claim of relationship between the Galidictinw and the 
Viverrinee based upon the structure and relations of the 
perfume-gland. 


EXPLANATION OF THE PLATES. 

Platjs XIV. 

Fig. 1. Right hind foot of Galidia elegant, drawn from dried skins. 

Fig. 2. Right fore foot of the same. 

Fig. 3. Anal and genital area of Galidia elegant (After Carlas on). 

a., anus; yl, glandular pouch, with labia distended •, v. t vulva. 
Fig. 4 . Anal and genital area of GaUdictis ext mint \ lettering as ill 
hg. 3, the labia of gland in contact, 

♦ 

PtlTlS XV. 

Fig. 1. Left hind foot of Mungotictis subsUiatus, drawn from dried skin. 
Fig. 2. Left fore foot of the same. 

Fig. 3. Left hind foot of GaUdictis eximius , 

Fig. 4. Right ear of GaUdictis eximius (from dried skin), b., bursa ; 
* i., supratragus j ne., postero-external or antitragal ridge; 
‘ ae, f antero-external or tragal ridge j at,, antero-internal ridge,* 
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XLV.— On the African Shrews belonging to the Genua 
Crocidura.—-V. By Go if Dgllma.v. 

‘ [Continued from p. 140.] 

Group 11 (nigricans). 

Size medium. Colour above greyish or dark blackish brown. 

Second upper uuicuepids rather broader than third. 

(64) Crocidura boydi , sp. n. 

Allied to arethusa and nigricans , but distinguished by its 
skull, which has a much shorter and blunter muzzle and 
considerably shorter tooth-vow. 

Size rather smaller, hind foot only 11 mm. in length. 

Colour of upper parts greyish brown (“ mouse-grey ” 
mixed with 4< nmmmy-brown ”), the grey hair-bases rather 
less conspicuous. Underparts whitish, strongly contrasting 
with the brownish grey of the flanks. Backs of hands and 
feet whitish. Tail short, rather coarsely haired, brown 
above, dirty buff below; bristle-hairs numerous, evenly dis¬ 
tributed throughout the entire length of the tail, white in 
colour. 

Skull with very short broad muzzle, much shorter than 
in arethusa . Small upper unicuspids crushed together, the 
secoud appearing a trifle broader thau the third and its cusp 
‘lorger. 

Dimensions of the type (measured in the flesh) :— 

Head and body 80 aim. (stretched) ; tail 88 ; hind foot 
11 ; ear 6, 

Skull (brain-casc broken) : least interorbital breadth 4*5; 
length of palate 8*6 ; greatest maxillary breadth 7*8 ; length 
of upper tooth-row 9. 

JHab. Titebbi, Welle River. 

Type. Adult female. B.M, no. 7. 7. 8. 52. Original 
number 103. Collected on June 19th, 1906, by the late 
Captain Boyd Alexander during the Alexander-Gosling 
Expedition. 

The smaller hind feet, shorter tail, and much shorter 
muzzle and tooth-row distinguish this Welle River species 
from* the Nigerian arethusa. The unicuspids are more as in 
nigricans , the second being rather larger than the third ; on 
this account it has been thought best to place this \l elle 
River species between the arethusa group and nigricans. 
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(65) Crocidura nigricans , Boc.' 

Crocidura nujricmis, Bocage, Jorn. Sc. Lisb. i. p. 29 (1889). 

Probably allied to the Welle River species described above 
and to nigrofusca from the Semliki District. 

The colour is as follows :—“ Pelage en dessus d'un noir- 
bleu d'ardoise uniforme, en dessous plus p&le; les poils 
d’un cendre de plomb k la base; .... la queue noir&tre en 
dessus, brunfttre en dessous.” 

The second upper unicuspid (“t s ”) is stated to be larger 
than the third or canine, which is a little longer than the 
anterior cusp of the large premolar. 

Dimensions of the type (as givcu by Bocage) :— 

Head and body 70 mm. ; tail 52; hind foot 12. 

IJab. Quindumbo, Angola. 

Type, fn Lisbon Museum. 

Iu general dental characters this species would appear to 
agree with nigrofusca and to a certain extent with the pre¬ 
ceding species; but the general dimensions and colour are very 
different, nigrofusca being considerably browner and having 
a larger hind foot and longer tail, while the Welle River 
species is considerably paler iu colour aud with a much 
shorter tail. 


(66) Crocidura nigrofusca , Matseh. 

Crocidura nigrofusca , Matachie, Saug. Deutsch. Ost-AfHca, p. 83 
(1895). 

About equal in size to turbo, but with a much longer tail 
and having the second upper unicuspids largor than the 
third. 

Colour above dark blackish brown, the new pelage near 
tk blackish brown (1)” mixed with “mummy-brown,” and 
the worn coat about as in “mummy-brown.” Flanks a 
trifle paler, the tint merging gradually into the dull brownish 
grey of the belly. Backs of bands and feet dark brown. 
Tail long, dark brown above and below ; bristle-hairs con¬ 
fined to basal half, not very conspicuous. 

Skull much as in turba , but with the second upper uni¬ 
cuspid larger than the third. There seems to be some error 
in x\lfid>ehie , H description of the unicuspids, probably due to 
a different understanding of the dental nomenclature; he 
write*-, “ia und pm 4 im Oberkiefor sind ungefabr gleichbreit, 
aber i 8 ist fast doppelt so gross wic c und der vordere 
llockcr von pm 4 ist wenig kleincr ah c.” 1 have acpppted 
three specimens from the Upper Congo a$ representing 
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Matschie’s species; they agree with the description very 
closely as regards general dimensions and colour, and have 
the second upper uuicuspid rather larger than the third, 
but otherwise tne teeth arc quite normal. 

Dimensions of the type (as given by Matscliie) :— 

Head and body G5 mm. ; tail 68; hind foot 16 ; ear 9*9. 
Dimensions of three specimens from the Upper Congo 
(measured iu the flesh) :— 



Head and body. 

Tail. 

Hind foot. 

Ear. 


mm. 

nun. 

mm. 

mm. 

rf . 

. 78 

07 

15 

10 5 

6 • 

. 74 

<15 

15 

10 

? • 

. 77 

03 

15 

10 5 


Ifah. Wukalala Camp, Kinyawanga, west of Semliki. 

Type . In Berlin Museum. 

This species is distinguished from the allied forms by its 
dark blackish-brown colour and long dark-coloured tail. 


Group 12 (turn)* 

Sizo medium. Colour abtne pair or <daty grey washed with cinnamon 
oi biownish. Skull with antenor corners square-slnipod. Secoud 
aud third uppti unicuspids about equal m si/e. 

(07) Ctocidura tuna , Dollrn. 

Crocidura tuna, Dollmnn, Ann. k Mag. Nat. Hist. (8) vol. v. p. 175 

(U>10). 

Size about as in turba , but pale smoke-grey in colour and 
with a squurcr brain-ca^e. 

Size of body aud hind foot about as in turba , tail longer. 

General colbur of upper parts pale smoke-grey (“deep 
mouse-grey/ 1 finely speckled with “snuff-brown”), rather 
browner on the back and paler on the flanks, strikingly 
different from the daik sepia-coloured pelage of turba . 
Underparts slaty grey washed with silvery white; hairs of 
belly with slate-grey bases aud white tips. Backs of hands 
and feet thinly covered with greyish-white hairs* Tail fairly 
long, general appearance much less hairy than in turba, 
greyish white above and below; caudal bristle-hairs fairly 
numerous. 

Skull longer than in fumosa, as strongly built as in turba; 
anterior angles of brain-case sharply pointed, not rounded, 
giving the cranial region a square appearance; in size the 
brain-case is about as in hindei, rather flat, considerably 
more so than in turba. Teeth intermediate between those 
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of the fumosa and turha group?, the second upper unicuapjid 
rather smaller than the third, not so markedly as in fumosa, 
but rather more so than in turba , Last molar as large ajs 
in fumosa. In general form this skull is like that of monati 
and the allied species ultima , the square-shaped brain-case 
being common to both groups, although not present in ail 
the species of the dolichura group. 

Dimensions of the type and two topotypes (measured itt 
the flesh) :— * 


Head and body. 

Tail. 1 

Elind foot. 

Ear. 

mm. 

mm. 

mm. 

mm. 

c? (type). 88 


CO 

15 

12 

6 . 86 


57 

15-5 

10 

? . 77 


55 

14 

11*5 

Skull-dimensions :— 






<?. 

cT. 

2. 

2. 


Type. 

Katanga. 

Katanga. S. Rhodosia. 


nun. 

ram. 

ram. 

ram. 

Coodylo-incisive length .. 

24*3 

23 8 

"23-8 * 

23*5 

Greatest breadth . 

10-5 

10-7 

ioa 

10*5 

Least interorbital breadth .. 

5-2 

5-2 

52 

5 

length of palate . 

10*4 

10 

102 ’ 

9-7 

Postpalatal length. 

10-7 

100 

10*5 

lOM 

Greatest maxillary breadth . 

7-5 

77 

7-7 

7-3 

Meduu depth of brain-ease . 

(5 . 

0 

0 

50 

length of upper tooth-row . 

11 

10*8 

11 

10*8 


Jfab. Bunkeya River, Katanga, S, Congo. Altitude 
3400 feet. 

Type* Adult male* B.M. no. 9.1.3. 3. 

Irt addition to the specimens mentioned above, there arc 
in the Collection two more from the Melsctter District, 
S.W. Rhodesia, which agree very closely with the type in 
general colour and cranial characters. 

(68) Crocidura luna umbrosa , subsp. n. 

A brown-coloured race of luna . 

8ue about as m the Katanga species. 

General colour very much darker and browner, more as 
in the fumosa group, but greyer ; colour of back about 
as in " deep mouse-grey ” washed with mummy-brown n \ 
the grey tint of luna here restricted to the grey speckling, 
Underparfcs rather darker, slate-grey, hair-tips tinged with 
buff, not silvery. Backs of hands and feet brownish, con¬ 
siderably darker than in luna. Tail very much darker in 
colour, dark blackish brown above, a shade paler below. 

Skull like that of luna, with square-shaped, sharp-angled 
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brain-casfe, but rather narrower, both across cranial and 
maxillary regions. Teeth smaller. 

Dimensions q£ the type (taken from dry skin) :— 

Head and body 88'nun.; tail 50 ; hind foot 14. 
Skull-dimensions of type and two paratypes :— 


Condylo-inciaive length 

Greatest breadth . 

Least interorbital breadth 

Length of palate . .. 

PostpaJatal length . 

Greatest maxillary breadth 
Median depth of brain-case 
Length of upper tooth-row 


9. 

J. 

9. 

T\pe. 

Paratype 

Paratyp*. 

mm. 

mm. 

mm. 

. 23 5 

23 

22 8 

. 10-3 

10 

10 

4*8 

4*8 

4*9 

. 9-9 

9*7 

96 

. 10 3 

10*2 

10-2 

7 3 

7 

7*2 

5 0 

5*6 

6*6 

. 10 6 

10*6 

10 3 


ITab. Machakos, British East Africa. Altitude 5400 feet. 

Type. Adult female. B.M. no. 1.12.9,8. Original 
number 94. Collected and presented by Dr. S. L. Hinde. 

The browner colour, darker extremities and tail, aud 
narrower skull distinguish this Machakos race from the true 
tuna . 


(G9) Crocidura luna mucmillani, subsp. n. 

A dark slate-grey form. 

Size of body and hind foot about as in luna, tail rather 
shorter. 

Colour darker throughout, upper parts dark slate washed 
with vandyke-brown ( u deep mouse-grey,” mixed with 
" fuscous ”), flanks rather greyer, the tint gradually merging 
into the pure slate-coloured underparts (“deep neutral 
grey ”), general effect considerably darker thau in luna . 
Sacks of hands aud feet dirty white. Tail rather shorter, 
but as pale in colour as that of the Katanga form. 

Skull considerably narrower than in luna, more as in 
umbrosa , but with rather smaller brain-case. General build 
of cranial region the same as in luna, anterior angles of braitt- 
Case quite as sharp, not rounded. Maxillary region rather 
narrow. Teeth smaller, especially the second and third 
upper unicuspids, third about as in umbrosa , second rather 
smaller. 

Dimensions of the type (measured in the flesh) :— 

Head and body 87 mm.; tail 52; hind foot 11; ear 9. 

Skull i condylo-incisive length 22*9 ; greatest breadth 10 ; 
least interorbital breadth 4'8; length of palate 9*5; post- 
Ann. Mag. JV*. Hist, Ser. 8. VoU xvi. 25 
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palatal length 10*1 \ greatest maxillary breadth 7’5>; median 
depth of bram-case 5*6 ; length of upper tooth-row 10*2. 

Bab , Kotelee, Walamo, Abyssinia. 

Type . Adult female. B.M. no. 6.-11.1.13. Original 
number 148. Collected by P. Zaphiro on September 9th, 
1905, and presented by W. N. MeMillsp, Esq. 

The darker colour and narrower skull distinguish this 
form*from the Katanga luna. The Machakos race cannot be 
confused with this Abyssinian form, the hands, feet, and 
tail being very much darker and the general colour browner 
and less slaty in Umbrosa. 

(70) Crocidura ibeana > sp. n. 

Smaller than luna and more cinnamon-coloured. 

Size of body and hind foot much smaller than in lum or 
the allied forms ; hind foot only 12 mm. in length. 

Colour of upper parts light cinnamon-brown pale snuff- 
brown” mixed with “ drab,” speckled with u mouse-grey”), 
very much as in dull specimens of hmdei. Planks greyer, 
the cinnamon tint gradually fading an ay and replaced on 
the ventral surface by light grey, much loss slaty than in 
luna or macmillani . Backs of hands and feet dirty white. 
Tail fairly long, caudal bristle-hairs short and inconspicuous ; 
colour above reddish brown, whitish below. 

Skull considerably smaller than in luna, with much 
smaller teeth; anterior angles of cranium quite as square. 

Dimensions of the type (measured in the flesh) :— 

Head and body 74 ; tail 47 ; hind foot 12; car 10-5. 

Skull : condylo-incisive length 20 \ greatest breadth 9*4 ; 
least interorbital breadth 4 5; length of palate 8; post- 
pafcital length 9; greatest maxillary breadth 6*2 ; median 
depth of bram-case 4*7; length of upper tooth-row 8*5. 

Hab , Olgcrei River, British East Africa. 

Type . Adult male. B.M. no. 12. 7. 1.68. Original 
number 114. Collected and presented by A. Blayney 
Percival, Esq 

The much smaller size and cinnamon-brown colour 
separate tins form very clearly from the other members of 
the luna group. V'v 

Group 13 ( argmtata ). * 

Rather small-sucd species Colour above greyish or greyish brown. . 

Second and third upper unicuspide aoout equal in sue 

(71) Crocidura argent ala, Sund. 

Sore* argentatns, Sundevall, K Vetenak -Ak. Handl. ii. no. 10, p. 16 
(1868). 

Size less than in luna 
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Colour of upper parts pale slaty grey washed with reddish 
brown (“neutral grey ,; speckled with cr cinnamon-drab ”) ; 
hairs of back with slaty bases, reddish-brown tips, and light 
grey subterminal rings, the reddish tips becoming more 
dominant in the worn pelage, but never to such a marked 
extent as in hirta* Flanks rather greyer, the colour 
merging gradually into the purer and lighter grey of the 
under surface ; belly " neutral grey” washed with “ snuff- 
brown/ 1 Backs of hands and feet mrfcy white or pale brown. 
Tail dark brown above, dirty white below ; bristle^hairs 
not very numerous or conspicuous, evenly distributed over 
basal two-thirds. 

Skull much smaller than that of luna or electa , rather 
shorter than m martensi y the junction of the lambdoidal and 
sagittal sutures fairly far forwards as in the fumosa group, 
bram-case broad and flat; interorbital region broad poste¬ 
riory, Tooth-row a little shorter than in martensi \ second 
and third upper unicuspids about equal. 

Dimensions of the type (as giien by Sundevall) :— 

Head and body 75 mm. ; tail 45; bind foot (c. u.) 13’5. 

Dimensions of a series from Deelfontein :— 


Skulls 


Condylo-iucieive length .. 

Greatest breadth . 

Least interorbital breadth 

Length of palate . 

Postpalatal length . 

Greatest maxillary breadth 
Median depth of bram-ca^e 
Length of upper tooth-row 


nd body. 

Tail. 


Hind foot. 


m. 


mm. 


mm. 



15 


62 


13 



7 


62 


12*5 



r a 


48 


126 



r 3 


48 


125 



5 


61 


126 





tf. 

<S 


2 . 

2' 


mm. 

nun. 

mm. 

mm. mm. 

mm. 

• • 

22 3 

22*2 

21*4 

215 21*4 

21 


98 

V7 

93 

9*5 

9*5 

96 

4 • 

4*0 

4*7 

47 

45 

42 

4*4 


93 

9*1 

87 

87 

87 

87 


98 

10 3 

94 

94 

9*4 

9‘2 


68 

68 

66 

65 

64 

63 

• • 

48 

B 

47 

48 

4*8 

46 

• • 

9*4 

9*3 

91 

9*1 

9*1 

89 


Hab . Roodev&l, Karroo. 

The slaty-browu colouring and shorter skull distinguish 
this shrew from martensi ; both electa and luna , which are 
rather similar in colour to argentata, are both larger ami 
possess larger and heavier skulls. 
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(72) Crocidura cyanea , Duv. 

Sorev cyancua, Duvernoy, M$m. Soo. Hist, Nat Strasb. ii. riupp , 
p. 2 (1838) ; Mag. Zool. p. 21, pla. xl, & xli. (1842). 

A dark slate-grey coloured species, probably allied to 
argent at us. 

The description and plate given by Diivcrnoy show that 
the colour is considerably more slaty and less rufous than in 
argentata ; it is possible that the specimen was immature 
and in the slate-coloured pelage so often met with in young 
individuals. The coloured plate is too u artistic ’* to be of 
very much me, but it was evidently intended to represent a 
slate-grey shrew, such as is described by Duvernoy. Under¬ 
parts rather paler than upper, but not markedly so. Backs 
of hands and feet dirty buff. Tail slender, not conspicuously 
paler on the ventral surface, bristle-hairs fairly numerous, 
evenly distributed throughout nearly the whole length of 
the tail. 

Skull apparently much as in argentata . 

Dimensions (as given by Duvernoy):— 

44 Lc corps a 3 pouces 4 linges de long ct la queue 
2 pouees.” 

Hab. 44 ... la rivifire des Elephants, au sud de PAfrique.” 

I’he dark slaty colour readily distinguishes this shrew* 
from argentata , which is considerably paler and vi ashed with 
reddish brown. 

(73) Crocidura electa , Dollm. 

Crocidura electa , Dollman, Ann. & Mag, Nat. Hist. (8) vol. v. p, 175 
(1910). 

Allied to argentata , larger in size and darker in colour. 

Hind foot considerably longer, measuring from 13 to 
14*5 mm. in length. 

Colour of dorsal surface darker and browner deep,,) 
mouse-grey’* speckled with " clove-brown ”) 9 very much as 
in luna. Ventral surface more slaty; extremities and tail 
as in argentata . 

Skull larger than that of argentata , brain-case higher; 
teeth all larger, third upper unicuspid a trifle broader than 
second. Last upper molar large. In general shape the 
skull more resembles that of luna , but is rather smaller and 
has not the square-angled brain-case so characteristic of 
luna and its allies. 
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Dimensions of the type (measured in the flesh): 

Head and body 78 mm,; tail 47 ; hind foot 13'5; 
ear 10. 

Skulls condylo-incisivo length 23*3; greatest breadth 
10*3 ; least interorbital breadth 4*8 ; length of palate 9 9; 
postpalatal length 10*6; greatest maxillary breadth 7*2; 
median depth of brain-case 5 9; length of upper tooth-row 
106 . 

Hab . K a in to by, south of Lake Tanganyika. Altitude 
4500 feet. 

- Type . Adult male. B.M. no. 9.12.4.15. 

The darker colouring and larger skull and teeth readily 
distinguish this Tanganyika shrew from the South African 
argentata . Its near neighbour, luna , is considerably larger 
with longer tail, and possesses a larger skull with square¬ 
shaped brain-case and larger teeth. 


(74) Crocidura marten&i, Dobs. 

Crocidura martensh , Dobson, Ann. & Mag. Nat. Hist. (0) vol. vi.p. 400 
, (1800). 

Size medium small. Fur fairly long, hairs of back 
measuring 5-6 mm. in length. Colour above brown finely 
speckled with grey (“ light greyish olive" washed witn 
44 Prout’s brown ”), the tint fading gradually on the flanks 
into the grey of the ventral surface. Backs of hands and 
feet brownish yellow. Tail fairly long and finely haired, 
brown above, whitish below; bristle-hairs not numerous, 
sparingly distributed over basal two-tliirds, grejish in 
colour. 

Skull rather long and narrow, not so flattened as in 
argentata ; third upper unicuspid rather longer in transverse 
section than second. 

Dimensions of the type (as given by Dobson) :— 

Head and body 75 nun.; tail 58; hind foot 13; ear 9. 

Dimensions of three Zululaud specimens which appear 
to beloug to this species :— 



Head and body. 

Tail. 

Hind foot. 


mm. 

mm. 

mm. 

3 . Zululand ... 

. 80 

64 

15 

rf. i, 

. 81 

60 

14 

„ ... 

. 85 

59 

14 


Skulls (<J and ?): condylo-incisive length 22*1, 22; 
greatest breadth 9*7,9*7; least interorbital breadth 4*7,4*7; 
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length of palate 9*4, 9 4; postpalatal length 9*7, 9*9; 
greatest maxillary breadth 7, 6*8; median depth of brain- 
case 5*2, 5*5; length of upper tooth-row 9*8, 9*6. 

Hab. “ Cape of Good Hope.” 

This species is distinguished from arqentata by its longer 
tail, longer, narrower, and less flattened skull, and browner 
colour. From the following form silacea, martensi is dis¬ 
tinguished by its larger size, longer fur and tail, and browner 
colour. 


(76) Croeidura silacea, Tbos. * 

Ci or idura silacea , Thomas, Ann. & Mag. Nat. Ilist. (6) vol, xvi. p. 63 
(1896). 

Allied to pilosa , but distinguished by its shorter fur, paler 
colour, and less hairy tail. 

Size of body as in pilosa. Fur considerably shorter, hairs 
on back only 8-4*5 mm. in length; ears less hairy. 

Colour above pale slaty grey, between “ mouse-grey " and 
“hair-brown.” Ventral surlace rather paler and greyer. 
Hacks of hands and feet pale brownish buff. Tail not so 
hairy as in pt/osa, covered with very fine short hairs, brownish 
above, paler below ; bristle-hairs less numerous and more 
evenly distributed, occurring along the tail to withm 10 mm. 
of the tip, greyish in colour. 

Skull a little smaller than that of pilosa , with slightly 
smaller teeth. 

Dimensions of the type (in spirit) and three other speci¬ 
mens (measured in the flesh) :— 


Head and body, 
mm. 

$ (typfl) .. 65 

d. Zoutpansberg .. 72 

<J. » -.09 

c? . lift i borton Dist. . 78 


Tail. 

Hind foot. 

Ear. 

mnis 

mm. 

mui. 

44 

1 2 

9 

65 

n 


43 

135 


66 

13 

,. 


Skull of topotype: condylo-incisive length 19*4; greatest 
breadth 8*8, least intcrorbital breadth 4; length of palate 
7*8; postpalatal length 8*7; greatest maxillary breadth 0 j 
median depth of brain-case 4*6; length of upper tooth- 
row 8*2. 

Hab. Figtree Creek, Dc Kaap, Transvaal. 

Type. Adult female. B.M. no. 93.11.20.29. 

This species differs from pilosa in its shorter furj paler 
colour, and less hairy tail. 
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(76) Crocidura bovei, Dobs. 

Crocidura bovei, Dobson, Ann. Mus. St. Nit. Genova, v. p. 426 (1887). 

Colour above light brown with a greyish tinge on the 
surface; below silvery grey slightly intermixed with brown. 
Backs of hands and feet and tail covered with short pale* 
coloured hairs, lower surface of tail whitish. 

Skull about equal in length to that of floweri, larger than 
in bicolor ; second and third upper unicuspids about equal, 
tooth-row rather short. 

Dimensions of the typo (as given by Dobson) :— 

Head and body 88 mm.; tail 47 ; hind foot 12; ear 8*5. 

Skull: condylo-incisive length 18'5 ; greatest breadth 8 ; 
length of upper tooth-row 7‘5. 

Hab. V ivi, Lower Congo. 

Type. Adult male. M usco Civico, Genoa. 

It is probable that bovei is more closely allied to silacea 
than to the bicolor group. 

(77) Crocidura capensoides, Smith. 

(Soier capensotdee, Smith, S. Afr. Quart. Juurn, vol. ii. p. 02 (1830). 

Size fairly small, probably allied to sifacea. 

Fur described as “ moderately long ”; in the type-specimen, 
now before me, the hairs on tlio back are 4-5 ram. in length. 
Unfortunately the type is very faded; the colour above is 
brownish grey finely speckled with greyish. Ventral surface 
paler and greyer, the transition from the darker dorsal 
coloration rather gradual. Backs of bands aud feet pale 
brown. Tail finely haired, brownish above, paler below; 
bristle-hairs distributed over basal two-thirds, whitish in 
colour. 

Skull badly broken, only the nasal and maxillary regions 
remaining intact. Teeth fairly large, larger than in the 
bicolor group, second and third upper unicuspids about 
equal. 

Dimensions of the type (as given by Smith):— 

Head and body 3 inches ; tail (now broken) lj inches. 

The hibd foot measures 10'7 mm. in length. 

Skull: least interorbital breadth 4*2; length of palate 8; 
greatest maxillary breadth 5*7; length of upper tooth-row 8*5. 

Hab. Near Cape Town. 

^ Type. Adult. B.M. no. 45. 7. 3. 38. 
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Group 14 (jpiloaa). 

Size medium small. Colour dark brown; fur very long; extremities 
and tail clothed with short, coarse, black hairs. Secoud and third 
upper unicuspids about equal in size. 

(78) Crocidura pilosa, Dobs. 

Crocidura pilosa, Dobson, Ann. & Mag, Nat. Hist. (6) vol. vi. p. 496 
(1890). 

A dark brown, medium small-sized species, with hairy tail. 

Fur long, hairs on back measuring from 6 to 7 mm. in 
length. 

Colour (from spirit-specimens) dark brown, slightly paler 
below. Backs of hands aud feet blackish brown. Tail 
thickly covered with short, coarse, brownish-black hairs, 
rather paler on the lower side ; bristle-hairs slender and 
numerous, densely packed together over basal two-thirds, 
brown m colour. 

Skull smaller than that of martensi or argentata , with 
smaller teeth. 

Dimensions of the type (as given by Dobson):— 

Head and body GO mm.; tail 48 ; hind foot 13*5 ; ear 7*5. 

Skull: length 20; gieatest breadth 9; length of upper 
tooth-row 8. 

Dimensions of two spirit-specimens in the Museum 
Collection: — 

Head and body. Tail. Hind foot. Ear. 
mm. mm. mm. mm. 


cf. Transvaal. 59 40 13*5 7 5 

J. „ . 89 50 14*3 7*7 


Skulls (broken): least interorbital breadth 4, 4*2; length 
of palate 8, 8*5 ; greatest maxillary breadth 5 8, 5‘9 ; length 
of upper tooth-row 8*5, 8*9. 

Hub . Transvaal. 

The chief distinguishing characters of this species are the 
long fur, the dark brown colouring, and the short, blackish, 
coarse hairs on the tail. 

Group 15 {fumosa). 

Size medium. Colour above dark brown, grey, or blackish. 

Third upper unicuspids broader than second. 

(79) Crocidura fumosa y Thos. 

Crocidura fumosa, Thomas, Ann. Sc Mag. Nat. Hist, (7) vol. xiv. p. 238 
(1004). 

Bather smaller than turba , with flatter, more delicately 
built skull. 
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Size o£ body rather small, between 73 and 84 mm. in 
length. 

General colour of dorsal surface dark smoky brown 
(between “ fuscous ” and u sepia ”) mottled all over with 
greyish buff; the colour varies slightly according to the 
pelage, the type and topotypes in the Collection are evidently 
in the more bleached pelage, the colour being rather redder 
than in a series from the Aberdare Mountains, in which the 
specimens are all rather less red. Ventral surface a little 
paler, hairs dark slate-grey, with greyish-brown or Vandyke- 
brown tips. Lateral gland small and usually inconspicuous. 
Flanks as dark as back, the colour gradually merging into 
the dark greyish-brown tint of the belly. Backs of hands 
and feet brownish or dirty white. Tail rather long, cylin¬ 
drical, well provided with bristle-hairs; dark brown above, a 
shade lighter below. 

Skull very delicately built, the general appearance much 
less solid than is usually the case in species of this size, 
rather short and with broad, flat, smooth brain-casc, the 
greatest breadth of which is formed by a lateral angular 
expansion of its sides. In turba the sides of the brain-case 
do not present this angular expansion. Sagittal and 
lambdoidal sutures never forming any marked crests, their 
median junction more anterior than in turba . Maxillary 
region narrow, palate rather short. Teeth small, second 
upper unicuspid considerably smaller than third and slightly 
overlapped by it. 

Dimensions of type, topotypes, and specimens from other 
localities:— 


6 (type). Kenya 
N Kenya 


6 
2* 
c? • 

rf. 

2 - 
2 - 
2 . 

£. Jombeni Range 
<5. Aberdare Mts. . 
6 - 
rf. 

2 - 


if 

if 

if 

tt 


2 . 


and body. 

Tail. 

Hind foot. 

mrn. 

mm. 

mm. 

82 

67 

15 

80 

62 

16-6 

90 

65 

16 

70 

64 

16 

70 

56 

14 

77 

62 

14*6 

72 

63 

16 

73 

63 

16 

82 

69 

16 

84 

66 

14 

83 

53 

16-5 

84 

52 

16 

84 

62 

14*6 

81 

62 

145 

84 

68 

14 

81 

63 

15 5 
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SkulWimenhions of type and seven adults 

Mt. Kenya. Aberdare Mts. Aft. Eigen. 

- > f ■ i. i ~-> — -A. .—— 

, <5 (type). 6- 6. <f. 9- 9- 9- 9- 

Oondylo-iocwivo longth .. 22 21-5 21-5 21-4 21-0 21 21*8 21 

Owatest breadth . 101 104 10*1 90 101 08 10*2 9*0 

Least interorbital breadth. 49 5 4*9 4*8 4 9 49 47 4*6 

Length of palate . 80 8 86 86 84 88 88 83 

Postpalatal length. 9*7 9*3 10 9 2 97 0 6 97 9*1 

Greatest maxillary breadth 0*7 6*8 60 6*3 0 3 62 68 6*2 

Length of uppei tooth-row, 94 93 93 91 9 0 9 6 9 


The examination of a largo series of specimens from 
various localities in British East Africa shows that this 
species, while exhibiting a certain amount of individual 
\ ariation in size, cannot be split up into geographical races 
to the same extent as in the tuiba group. There docs not 
appear to be any sexual variation at all. 

Hnb Western slope of Mt. Kenya. Altitude 7800 feet. 

Type. Adult male. B.M. no. 0. 2. 1.8. 

This Kenya species is represented in the Museum Collec¬ 
tion by a small series from the type-locality, a large number 
of specimens from the Aberdnrc Mountains, a few from 
Mt. Elgon, and a single specimen from the Jombcni Range 
(Nvcri District), British East Africa. 

'1'he curiously delicately built smooth skull and respective 
sizes of the upper umcusptds render this species quite 
distinct. 


(80) Crocidura fumosa montis, Thos. 

Ciortditux fumosa monlis, Thomas, Ann. & Mag. Nat Hist (7)vol xvm 
p 138 (1906) 

Size as iu fumosa , but darker in colour and with more 
solidly built skull. 

Fur rather lougcr than in the Kenya species. General 
colour dark slate-grey (“ fuscous black ” mixed with 
“ black ”), much less brown than in fumosa , and miimtely 
speckled with Rilvery grey. Ventral surface very dark, slate- 
grey washed with vandyke-brown. Backs of hands and feet 
dirty brown. Tail long and slender, dark brown above, 
lighter below. 

’ Skull like that of fumosa , but with a rather higher brain* 
ease and narrower upper umeuspids. 
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Dimension* of the type and four topotypes (measured in 
the flesh):— 

Head and body. Tail. Hind foot, 
mm. mm. nun. 


2 (t)pe). 77 01 

2 . 86 60 

2 ... 76 

cJ . 80 69 

<J. 83 64 


16 
16 
16 
16 6 
14*6 


Skull of types condylo-incisive length 21*7; greatest 
breadth 10*1; least interorbital breadth 6*3; length of 
palate 9 ; postpalatal length 9*7; ^reatcH maxillary breadth 
6*8 ; median depth of brain-case 6*3 ; length o£ upper tooth- 
row 9’6. 

Hab. Ruwenzori East. Altitude 7000-12,600 feet. 

Type. Adult female. B.M. no. 6. 7. 1. 28. 

There is a certain amount of colour-variation exhibited by 
this species; in some cases the fur is nearly pure black, 
with the ventral surface scarcely paler; iu the type and two 
other specimens the tint is considerably lighter and greyer, 
a condition which may be due to either age or seasonal 
change. 


(81) Crocidura fumosa schistacea , Osg. 

Ciocidura fumosa schtstacea, Osgood, Field Mas, Nat. Ilibt., Publi¬ 
cation 143 (Zool. Swr.), vol. x. no. 3, p. 20 (1010). 

In size equal tq fumosa , but paler and less brown in 
colour, 

Upper parts dark mousc-grcy uith light silvery ticking; 
ventral suiface considerably paler than in fumosa . Backs of 
hands and feet paler. Tail more distinctly bicolor. 

Dimensions of type (as given by Osgood) :— 

Head and body 9.5 mm. ; tail 52 ; land foot (c. u.) 15. 

Skull: condylo-incisive length 23*1; greatest breadth 10*1 ; 
postpalatal length 10*6 ; length of upper tooth-row 10*2. 

llab . Lukenya Mountains (Ulu Kenya Hills), British 
East Africa. 

Type. Adult female. Field Mus. Nat. Hist. no. 1688*4. 

The greyer colour and father larger skull separate this 
race from the true fumosa. 


(82) Crocidura fumosa selina , subsp. n. 

Size about as in fumosa . 

Fur not very long, hairs of back about 3 mm, in length. 
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Colour (from spirit-specimen) very much the same as in 
true fumosa , dark slate-grey washed over with sepia and 
specified with pale buff, browner than in raineyi . Ventral 
surface greyer, less brown, but not very much paler than 
upper parts. Lateral gland marked by a streak of short 
brownish hairs. Backs of hands and feet brown. Tail as in 
fumosa. 

Skull with broad maxillary region. Teeth all larger and 
heavier, third upper wnicuspid exceptionally large, con¬ 
siderably broader than in fumosa } oval in section, and much 
larger than the second. 

Dimensions of the type (in spirit) :— 

Hoad and body 86 mm. ; tail 58 ; hind foot 15 ; ear 10. 

Skull (broken) : length of palate 10; greatest maxillary 
breadth 7*5 ; length of upper tooth-row 10*5; horizontal 
dimensions of third upper umeuspid—length 1*3, breadth 1. 

Hab. Mabira Forest, Chagwe, Uganda. 

Type . Adult male. B.M. no. 8. 10. 27. 3. 

The much greater size of the third upper unicuspids 
immediately separate this form from fumosa . 

(83) Crocidura fumosa johnstoni , subsp, n. 

Closely related to the Uganda race described above, the 
third upper unicuspids nearly as broad, more rounded in 
shape. 

Size rather larger than in fumosa, but not to any marked 
extent. Fur long, hairs of back 8 mm. iu length. 

Colour (from spirit-specimen) of dorsal surface dark 
blackish brown, below rather greyer. Hands and feet as in 
fumosa . Tail very similar, a little paler below ; bristle-hairs 
fairly numerous. 

Skull larger than that of fumosa and more stoutly built; 
junction pf lambdoidal and sagittal sutures almost as far 
forward. Teeth all much heavier, larger than in selina , 
excepting the second and third upper unicuspids, which are 
rather smaller, third much larger than in fumosa . In this 
Nyasa shrew the large upper premolar is not in contact with 
the posterior border of the third unicuspid ; in the Uganda 
race the two teeth just touch one another. 

Dimensions of the type (in spirit) :— 

H^ad and body 81 mm.; tail 56; hind foot 15*6; 
ear 10. 

Skull: condylo-incisivc length 24*7; greatest breadth 10*9; 
least interorbital breadth 5*2; length of palate 10*2; post¬ 
palatal length 11*1; greatest maxillary breadth 7*8; median 
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depth of brain-case 57; length of upper tooth-row 10*9; 
horizontal dimensions of third upper unicuspid—length 1, 
breadth *9. 

flab. Chiromo, Nyasaland. 

Type . Adult male. B.M. no. 93. 5. 2. 47. Collected by 
Mr. A. Whyte and presented by Sir Harry Johnston. 

The larger skull and much larger size of the third upper 
unicuspids separate this Nyasa race from the Iiast-Afriean 
fumosa ; the Uganda form, sehna, has shorter fur, a rather 
shorter tooth-row, and rather larger upper unicuspids. 

(84) Crocidura raineyi, Ilell. 

Crocidura raineyi, Heller, Smith. JVlisc. Coll. vol. lx. no. 12, p. 7 

(1912). 

Larger than fumosa , with heavier skull, larger teeth, and 
much paler and greyer in colour. 

General colour like a light shade of that seen in montis 
(between " fuscous black ” and " Chatura drab ” mixed with 
“neutral grey”), the brown tint only faintly developed, 
much less domiuant tlum in true fumosa ; silver-grey ticking 
very conspicuous. Ventral surface slightly lighter, lacking 
the silver speckling of the upper parts. Backs of bauds and 
feet dirty white. Tail indistinctly bicoioured, light brown 
above, paler below, caudal bristle-hairs slender and light- 
coloured. 

Skull much more strongly built than in fumosa ; brain- 
case shaped as in luna , anterior corners square. Teeth 
larger, the third upper unicuspid broader than the second in 
transverse section. 

Dimensions of the type (as given by Heller):— 

Head and body 90 mm. ; tail 61; hind foot 15*5. 

Skull: condylo-incisivc length 23*3; greatest breadth 107; 
length of upper tooth-row 11. 

Hab. Mt. Gargucs (Mt. Urguess). Altitude 6000 feet. 

Type. Adult female. U.S. Nat. Mus. no. 181816. 

In the Museum Collection there are two topotypes of this 
interesting shrew, collected and presented by A. Blayney 
Percival, Esq. Both these specimens agreo with Hellers 
description very closely. The following are the dimensions 
(measured in the flesh) of these specimens :— 

$ ? . Head and body 88, 92 mm.; tail 54, 54 ; hind 
foot 15-5,16. 

Skull of one of the Museum specimens:— 

Condylo-incisive length 24’5 ; greatest breadth 10*5 ; 
least interorbital breadth 5*4; length of palate 10; post- 
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palatal length 10*9; greatest maxillary breadth 8; length 
of upper tooth-row 11. 

The pale slate-grey pelage aud larger cranial dimensions 
render this species quite distinct irovet fumosa. 

Group 16 (jacksonfy 

Size fairly small. Colour above greyish or dark brown. Third upper 
unicuspids broader ox almost the name size as second. 

(85) Crocidura parvipes, Osg. 

Crocidura parvipc*, Osgood, Field Mus. Nat. Hist, Publication 143 
(Zool. Ser.), vol. x. no. 8, p. 19 (1910). 

A medium small-sized brownish-fawn coloured species, 
with whitish uuderparts and short tail. 

Size of body about as in lutrcola; hind foot small. 

Colour above brownish fawn speckled with drab-grey ; 
ventral surface white tinged with creamy, the bases of the 
hairs slate-grey; line of demarcation between the brown 
upper parts and the white of the belly sharp. Feet whitish. 
Tail brownish above, whitish below. 

Skull about equal in size to that of jacksoni am alee , larger 
than in bicolor, third upper unicuspid slightly larger than 
second, but appearing smaller in lateral view, since its 
posterior third is hidden by the anterior cusp of the large 
pre molar. 

Dimensions of the type (as given by Osgood) :— 

Head and body 84 nun.; tail 38 ; hind foot 11'5- 

Skull : condylo-incisive length 20*7; greatest breadth 15*3 ; 
greatest maxillary breadth 7*1; length of upper tooth-row 8*7. 

Hab. Voi, British East Africa. 

Type , Adult male. Field Mus. Nat. Ilist, no. 16890. 

In general dimensions this species would appear to be 
nearest sansibarica } but the ventral surface is considerably 
p aler and whiter. 

(86) Crocidura sansibarica , Neum. 

Cuxtdura bicolor sansibarica , Neumann, Zool. Jahrb. Abth. S\st. 
vol. vi. p. 644 (1900). 

Size of body larger than in bicolor . 

Colour above brown washed with cinnamon, below 
greyish brown. 

Dimensions of the type (as given by Neumann) :— 

Head and body 86 mm.; tail 40* 

Hab. Mojonh Zanzibar Island. 
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This Zanzibar shrew would appear to be considerably 
larger than bicolor and the allied races ; in general body- 
dimensions it is more as in parvipes from Yoi; probably it 
is more nearly allied to this form than to btcolor, and is here 
treated as a separate species. 

(87) f Crocidura Xanthippe , Osg. 

Ct'ocidwa xantrppt, Osgood, Field Mu<*. Nat, Hist., Publication 143 
(Zool. 8er,), voi. x. no. 3, p 19 (1910). 

Size rather larger than in jacksoni. 

Colour above “fawn-colour with a fine vcrmiculatiou of 
lighter (almost ecru-drab) ” ; ventral surface dull greyish 
white. Backs of hands and feet white. Tail dusky brown 
above, below whitish for proximal two-thirds, dusky for 
terminal third. 

In the Museum Collection are four specimens, two from 
Voi and two from Taveta, which I have accepted as repre¬ 
senting this species. They are rather darker in colour than 
Osgood's type, but very similar m dimensions. 

Skull rather longer than in jacksoni , brain-case larger. 
Small upper umeuspids almost equal, second a trifle smaller 
than third. 

Dimensions of the type (as given by Osgood):— 

Head and body 90 mm ; tail 60, hind foot 13. 

Skull: condylo-mcisive length 22 ; maxillary width 6*8 ; 
length of upper tooth-row 9*6. 

Bab. Voi, British East Africa. 

Type. Adult male. Field Museum Nat. Ilist. no. 16888. 

Distinguished from jaclsoni by it9 paler and more lawn- 
coloured pelage. 

The original spelling of the specific name is presumably a 
misprint. 


f (88) Crocidura jacksoni, Thos. 

Crocidura jacksoni, Thomas, Ann. & Mag. Nat. nist. (7) vol.xiv. p 238 
(1904). 

Size medium small, hind foot from 12 to 13 mm. in 
length. 

General colour of dors*} surface smoky grey conspicuously 
mottled with silvery grey, resulting effect represented by 
u fuscous u mottled with 44 clove-brown ” and silvery grey ; 
flanks less brown, the tint fading gradually into the lighter 
grey colour of the ventral surface. Lateral ghuifl* not so 
obvious*** in some of the allied species, but marked with a 
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streak of short whitish hairs. Hands and feet dirty buff. 
Tail more hairy than in hildegardea, caudal bristle-hairs 
grey and numerous ; above brownish grey, dirty buff or 
whitish below. 

Skull like a small edition of that of ftmosa % brain-case 
not quite so broad proportionally ; interorbital region thick. 
Teeth smaller than in fumosa ; third upper unicuspid a 
trifle broader in transverse section than second ; in the type 
these two teeth are almost equal in size, the second being 
triangular in section and the third a trifle longer and heart- 
shaped. 

Dimensions of the type (taken from the dry skin) :— 

Head and body 73 mm.; tail 51 ; hind foot (moistened) 
13. 

The dimensions of the tail aud hind loot of three topo- 
types in the collection are respectively 45, 47, 48 mm.— 
13-5, 12-5, 12. 

Skull of t) pe and two topotype* :— 


Condylo-incish e length. 

Ureateat breadth . 

Least interoihitnl breadth .. 

Length of palate . 

Postpalatiu length. 

Greatest maxillary breadth ..., *. 
Median breadth of brain-case . .. 
Length of upper tooth-iow . 


$ (type). 5 (topotype). (Topotype). 


mm. 

mm. 

mm. 

21 l 

207 

21 

9*2 

9*1 

9 

4*4 

45 

4-5 

85 

8*5 

85 

96 

9 

8*9 

6*5 

06 

0*5 

5*3 

5 2 

5*2 

9 2 

02 

9*4 


Hab. Ravine Station, British East Africa. 
Type, Adult female. B.M. no. 99.8. 4.27. 


(89) Croctdura jacksoni amala, subsp. n. 

Closely allied to jacksoni , but distinguished by its darker 
colour and the entire abseifceof the silvery-grey mottliug so 
conspicuous in the Ravine form. 

Size rather less, hind foot 12 mm. ip length. 

Colour of dorsal surlace dark brownish finely speckled 
with pale buff, the general effect as in “ n&ummy-brown ,f 
mixed with “ sepia ”; flanks paler, the brownish tint passing 
more abruptly into the light grey of the ventral surface. 
Backs of hands and (cct a shade' darker than in jacksoni , 
Tail equally hairy ; distinctly bicoloured, dark brown above, 
white below. 

Skull gather smaller and narrower than in jacksoni ; 
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second and third upper unicuspids markedly smaller, third a 
trifle larger than second; shape o£ teeth as in jackaoni. 

Dimensions of the type (measured in the flesh) :— 

Head and body 68 mm. ; tail 47 ; hind foot 12; ear 10. 

Skull: condylo-incisive length 20; greatest breadth 8*7; 
least interorbital breadth 4; length of palate 8; postpalatal 
length 9 ; greatest maxillary breadth 6 ; median depth of 
brain-case 6*2; length of upper tooth-row 8*8. 

Hab. Amala River, Nyanza Province, British East Africa. 
Altitude 5500 feet. 

Type. Adult male. B.M. no. 13. 10. 18. 24. Original 
number 50. Collected on October 16th, 1912, by W. P. 
Lowe, Esq. ; presented by G. P. Cosens, Esq. 

Mr. Lowe obtained a second specimen of this small shrew 
at Lengototo, S.W. Nyanza Province; it agrees very closely 
with the type in general colour and the dental characters 
noted above. 

The browner colour, absence of silver-grey mottling, more 
distinctly bicoloured tail, and smaller unicuspids are the 
chief characters that serve to distinguish this new form from 
the Ravine species. 

(90) Crocidura jackaoni denti, subsp. n. 

About equal in size to jackaoni. 

Fur of medium length, hairs on back 3-4*5 mm. in 
length. 

Colour (from spirit-specimen) dark brown above, slaty 
grey below. Backs of hands and feet brownish. Tail dark 
brown above, slightly paler on the ventral surface ; bristle- 
hairs fairly numerous on basal two-thirds. 

Skull about equal in size to that of jackaoni, but with a 
rather larger brain-case, the anterior corners of which are 
Vfery much more rounded. Si nail upper unicuspids more 
equal in size, the third only slignHJy broader than the second. 

Dimensions of the type (in spirit):— 

Head and body 63 mm. ; tail 46; hind foot 13 ; ear 8. 

Skull: condylo-incisive length 20 6 ; greatest breadth 9*3; 
least interorbital breadth 4*5; length of palate 8*5 ; post¬ 
palatal length 9*2; greatest maxillary breadth 6*6; median 
depth of brain-case 5*1; length of upper tooth-row 9. 

Hab. Between Mawambi and Avakubi, Ituri Forest, 
Congo. 

Type. Adult female. B.M. no. 7.1. 2.13. Collected 
during the Ruwenzori Exploration by Mr. R. E. Dent. 

Ann. <Ss Mag. JST. Hist. Her. 8. Vol. xvi. 26 
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This Ituri race is distinguished from jacksoni by its darker 
body-colour, darker extremities and tail, more rounded brain- 
case. 

(91) Crocidura macowi, sp. n. 

Eicher in colour than either jacksoni or lutreola* 

Size of body and hind foot about the same; tail a little 
longer. 

Upper parts dark brown (“ mummy-brown ” mixed with 
“raw umber ”), the colour passing fairly abruptly into the 
slate-grey of the belly. Hands and feet rather darker, dirty 
brown. Tail more hairy than in lutreola, about as in jack- 
coni, but longer ; dark brown above, a shade paler below. 

Skull smaller than in jacksoni, about equal to that of 
lutreola, muzzle rather blunt; anterior corners of brain-case 
about as in jacksoni. Second upper unicuspid triangular in 
transverse section,third rather heavier and squarer in section. 

Dimensions of the type (measured in the flesh) :— 

Head and body 71 mm.; tail 58; hind foot 13*5; 
ear 9*5. 

Skull t condylo-incisive length 19*7 ; greatest breadth 9; 
least interorbital breadth 4*6; length of palate 7*8 ; post¬ 
palatal length 9; greatest maxillary breadth 6*2; median 
depth of brain-case 4*9 ; length of upper tooth-row 8 3. 

Hab. Mt. Nyiro, S. of Lake Budolf. 

Type. Adult male. B.M. no. 12. 7. 1. 65. Original 
number 393. Collected and presented by A. Blayney 
Percival, Esq. 

In addition to the type Mr. Percival obtained a second 
specimen of this interesting little shrew at the same locality ; 
it agrees very closely with the type in colour and dimensions 
($. Head and boay 68 mm.; tail 57 ; hind foot 13; 
ear 8*6). 

(92) Crocidura gracilipes , Pet. 

Crocidura gracilipes, Peters, MB. Akad, Berlin, p. 584 (1870). 

Size about as in jacksoni, colour browner without the grey 
mottling, more as m lutreola , but with the second and third 
upper unicuspids about equal in size. 

General colour cinnamon-brown (between u mummy- 
brown ” and “ fuscous ”), with none of the silver-grey 
mottling so evident in jacksoni ; flanks slightly paler and 
greyer than back. Lateral glands small, marked by shortf 
whitish hairs. Underparts grey washed with huffish brown. 
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father paler and greyer in the new unbleached coat. Backs 
of hands and feet brownish buff. Tail long and slender, 
clothed with much shorter and less conspicuous hairs than 
in jacktoni or j. amulet, appearing almost naked except for 
the bristle-hairs, which are very inconspicuous; colour dark 
brown above, a shade paler below, very different from the 
distinctly bicoloured tail ot amalae . ¥ 

‘Dimensions of the type (as given by Peters) 

Head and body 65 mm,; tail 52 j hind foot 13 (c. u.). 
Skull: length of upper tooth-row 6*7. 

Hub. Kilimanjaro. 

In the Museum Collection there are three specimens which 
appear to represent this species, one from Rom bo (Kilitna- 
njaro), and two from Taveta, The dimensions of these 
individuals are as follows- 



Hoad and body. 

Tail. 

Hind foot. 

mm. 

mm. 

mm. 


60 

12-2 


44 

12 


45-6 

12 


Skulls of Taveta specimens: condylo-incisive length 20 * 
20 j greatest breadth 8 * 9 , 9 ; least iuterorbital breadth 4 ‘ 1 , 
4 - 8 ; length of palate 8 ‘ 5 , 8*3 ; postpalatal length 8 9, 8‘8 ; 
greatest maxillary bieadtli 6*1, 6T; median depth of brain- 
case 4 * 7 , 4*7 ; length of upper tooth-row 8 * 8 , 8 ‘ 5 . 

The skulls are rather smaller than in jacktoni , about equal 
in site to hildegardea. Teeth small, second and third upper 
unicuspids about equal, heart-shaped in section, the apex of 
the third pointing slightly inwards and overlapping the 
internal posterior angle of the second. Last upper molar 
narrower than in jacktoni. 

There is only one point in which these three specimens do 
not agree with the description given by Peters, and that is 
as regards the relative sizes of the fore and hind claws. 
Peters states that the fore claws' are longer than the hind 
ones; in the Museum specimens the fore and hind claws are 
about equal in size. The difference is evidently only a small 
one, as no measurements are given. An examination of 
large series of specimens of other species tends to show that 
there exists a certain amount of variation in the relative 
sizes of the fore and hind claws ; on this account it seems 
best to accept provisionally these specimens as representing 
gracilipet, it being impossible, owing to the European War, 
to settle the matter definitely by application to Berlin. 

From jacktoni this species is distinguished by its smaller 
narrower skull, smaller unicuspids, less hairy tail, and 
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browner-coloured upper parts. The dark almost uniformly 
coloured tail separates it externally from the Araala race of 
jacksoni ; the almost equal size of the second and third 
unicuspids distinguish it at onoe from lutreola, in which 
these teeth are as unequal in size as in the fumosa group. 

(93) Croeidura. lutreola. Hell. 

Croridula lutreola, Heller, Smith. Misc. Ooll. vol. lz. no. 12, p. 8 
(1912). 

Closely allied to jacksoni ; in colour very like j, amala, 
but with darker, not distinctly bicolor tail, and having the 
third upper unicuspid almost twice the size of the second, 
in this respect agreeing with some members of the fumosa 
group. 

Size of body and hind foot about as in jacksoni. 

Colour of dorsal surface seal-brown (“sepia”), flanks 
equally dark; no grey mottling on the back or flanks. 
Ventral surface grey washed with brown. Backs of hands 
and feet brownish. Tail dark seal-brown above, a shade 
lighter below, but not distinctly bicoloured. 

Skull like that of jacksoni, but narrower across the 
maxillary region ; second upper unicuspid markedly smaller 
than third, much more so than in any of the other members 
of this group, third very broad almost square-shaped in 
section. In general build the skull is most like that of 
gractlipes, but the brain-case is higher. 

Dimensions of the type (as given by Heller) 

Head and body 70 mm. ; tail 52; hind foot 12*5. 

Skull: condylo-incisive length 19; greatest breadth8’7 ; 
length of upper tooth-row 8. 

Hab. Mt. Mbololo, Taita Hills, British East Africa. 
Altitude 5000 feet. 

Type. Adult female. U.S. Nat. Mus. no. 181818. 

The only specimen of lutreola in the Museum Collection 
is one from the Tsavo River, the coloration and size of the 
upper uuicuspids are exactly as described by Heller. The 
dimensions of this Tsavo specimen are as follows :— 

Head and body 68 mm.; tail 50; hind foot 13. 

Skull: condylo-incisive length 20 - 7; greatest breadth 9*3 ; 
least interorbital breadth 4‘3 ; length of palate 8’8; post¬ 
palatal length 9; greatest maxillary breadth 6'2; median 
depth of brain-case 5 ; length of upper tooth-row 8*7. 

The exceptionally large size of the third upper unicuspids 
render this species quite distinct from all the allied forms, 

fTo be continued.1 
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[Plates XVI. & XVII.] 

In August last the following North-Sea fish were examined 
for blood-pamsites. The results aie given in the annexed 
table 


Name of Fish. 

Number 

examined. 

Number with Parasites. 

Oadus mrens . 

11 

0 

Pholis gunnellus . 

5 

0 

Blcnmus pholis . 

6 

0 

Zoarccs vmpara . 

2 

2. Htrmogrcgarina bigemina. 

Coitus scorptus ♦. 

6 

3, - iota. 

Oobius ruthenspa? ri .... 

2 

0 

Pieuronectes platessa ... 

5 

0 

- JUsus . 

2 

0 

Liparis montagui . 

1 

0 

Motet la mustela .. ... 

3 

0 

omber scomber . 

10 

4. Parasites. 

Paia hatis . 

1 

1 , Hamogregarim sp. 


♦ On the three infected specimens Calliobddla punctata , the Cottus- 
leech 9 was found. 

uifiii. ik Mag> N. Hist. Ser. 8. Vol. xvi. 27 













Mr. T. Bentham an some 


All the above specimens were obtained in the vicinity of 
Cullercoats, and it will be seen that the results were rather 
disappointing, ten fish only being infected out of fifty-four 
examined. This scarcity of parasites may be partly accounted 
for by the fact that a great many of the fish were young and 
consequently had not acquired any external paiasites, and 
also by the fact that some,- as the eleven Oadus virens , had 
been in the aquaiium for over a year, so that external para¬ 
sites would have a difficulty of access to them. 

External parasites were not found on any of the fish 
except Cotius scorpius , and the three which were infected 
with Eaemogregarines all had leeches upon them. The 
vivipaious blennies, mackerel, and skate were infected, 
although no external parasites were present. 

It has been suggested to me that mackerel, when they are 
not found on these coasts, possibly go far out to sea and 
become bottom-feedeis. In this stage of their life parasitic 
leeches would hare easy access to them. On the other hand, 
Caliqus scombri , a paiasitic copepod found commonly on 
inackeiel, may possibly act as the invertebrate host. In the 
case of the blennies the intei mediate host is probably a leech 
closely allied to CaUiobdella punctata , and mentioned by 
Van Beneden in his desciiption of that species. In the case 
of Earn batii , the intermediate host is piobably the skate- 
leech, Pontobdella muricata. 


Technique . 

All smears of blood, spleen, liver, and gut-contents of 
leeches were fixed in osmic acid (3 °/ 0 sol.) to which a few 
drops of glacial acetic acid had been added. They were 
further fixed in alcohol for a quarter of an hour, and finally 
stained w ith Giemsa’s modification of the Bomanowsky stein, 
afterwaids being diffeientiated with oiango tannin and acetone. 
Leishman’s modification was used with good lesults, the 
mixed stain and water being allowed to temain on the slide 
for upwards of half an hour. Infusoria were examined alive, 
and sometimes stained intra vitam with weak methylene 
blue. Smears of Infusoria weie made and allowed to dry 
slowly in the air. Violent heating was found to dry up and 
destroy the shape of the oiganisms. Staining with Leisnman 
was found quite effective, the cytoplasm and nuclei of the 
cells exhibiting the usual Bomanowsky reaction. 
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ILeMOSPOKIDIA. 

Parasites o/Cottus scorpius (the Father Lasher ). 

Six members of the above species were examined for blood- 
parasites, and of these three contained Hcemogregarina cotti , 
Brumpt et Lebailly, in small numbers. The parasites 
exhibited the usual Hwmogregaiine characters, were large, 
and in nearly all cases cm led lound upon themselves (see 
PI. XVI. fig. X, 1). They were neaily always present in the 
erythrocytes, but in one case a parasite was found in an 
erythroblast. A large number of the organisms were found 
to be free in the plasma, but this was, no doubt, due to an 
artifact when the smears were made. 

In size the parasite measured about 12 p by 4 fi, although 
smaller foims were observed. No cases of double infection 
were ever observed, and in this the Haemogregarine differs 
from that found in the blood of blennies and skates. Meta- 
chromatinic grains were commonly present, and there was 
always a distinct capsule in the blood-corpuscle surrounding 
the parasite. The edge of this capsule can be readily seen 
in the figure. 

Examination of spleen-smears of the Cottus disclosed 
several small Haetnogregaiines of a type differing from those 
found in the peripheral blood. Those forms were of the 
typical bean-shape, slightly bowed, and with a large diffuse 
nucleus* They measured about 10 p in length by 3 p in 
breadth at the widest part of the cell-body. These evidently 
corresponded to the trophozoites and schizonts of other nearly 
allied groups. In a good many cases distinct fragmentation 
of the nucleus could be made out, and parasites of the rosette 
type were to be found. The picture presented was very 
much like that of the schizogony of Coccidinm —of course, on 
a smaller scale. 

With a view to finding out whether Calliobdella punctata , 
the ObWtta-leech, was the invcitebrate host of Ilasmogregarina 
cotti , some smears of the gut and sections of the body of the 
leech were made. The results were, on the whole, satis¬ 
factory. Gut-smeais were found to contain tlio Haemo- 
jjregarines in fair numbers. These organisms were all found 
in a free state, the hsemolysin in the gut of leech being 
evidently a powerful one—at any rate, towards the erythro¬ 
cytes of the fish. In all the smeais prepaied, peihaps only 
three or four intact red-cells were found, the othcis having 
been hwmolysed. The parasites, however, are seemingly 
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Quite resistant to the influence of the haeraolysin, and fall 
distinctly into two categories. Short forms are present of 
the usual Heemogregarine type, namely, bean-shaped and 
lounded at both ends, with a more ^ov less centrally placed 
nucleus of the diffuse type. They measure roughly 10 p in 
length by 3 in breadth, and inter se do not vary very 
much in size. These forms were taken to be the micro- 
gametocytes, or those destined to give rise to the male forms 
of the parasite. They were further characterized by being 
free from all metachromatinic or volutin granules, and in this 
chaiacter they differ from the intra- and extra-cellular para¬ 
sites found in the peiipheral blood of Cottvs (see PI. XVI. 
fig. 1 , 3 b). The female elements or macrogametocytea were 
elongate vermicular forms—as a rule, about 15 p by 2 to 3 ft 
in measurement, and having a compact vesicular nucleus 
situated about the middle of the cell-body. This nucleus 
usually contained a largo distinct karyosome situate within 
the organ. No external chromatin grains were to be seen, 
and, as in the inicrogametocytes, the cytoplasm was free from 
volutin. The rest of the life-history in the leech could not 
be made out with certainty, but there were present in the gut 
a fair number of large rounded bodies having a more or less 
compact nucleus. In some cases what appeared to be an 
extiusion of karyosomes could be made out. These large 
forms were taken to be macrogametocytes which had passed 
into the macrogamete stage. No stages of the formation of 
microgametes could be seen (see PI. XVI. fig. 1, 2a & 2b), 
It was at first thought that the elongate vermicular forms 
might possibly be Ciithidial stages of Trypanosomes present 
in the leech-gut, and to this end smears were stained with 
iion huematoxylin. With this process the structure of the 
nucleus was seen to approximate more closely to the usual 
Haemogregaiine type, rather than to the appeaiance of the 
same stiucture in a Trypanosome. From these observations 
it is therefore faiily evident that schizogony takes place, not 
in the blood of Cottus, but in the spleen, the gamogonous 
cycle taking place in the gut of the invertebrate host. It is 
also evident that the spores of the genus Ilcemogreganna are 
very resistant of death and dissolution in the invertebrate 
host, since they seem to persist for a very long time in the 
dorsal blood-vessel of the leech. This is substantiated by 
the following facts. A cat-fish ( Anarrhiohas lupus) was 
caught on one of our trawling-trips near Holy Island on 
June 25th, 1913. Seveial specimens of the leech Jchthgo • 
bdella anarrhichce were taken from the gills and placed in 
a glass vessel in the aquarium. These leeches %ere kept 
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without any food until tho 30th of July, and were still alive 
when some were taken out and preserved in alcohol. Sections 
were cut and stained with Giemsa, and, although the leeches 
had not been on a fish for thirty-five days, their dorsal blood¬ 
vessels were found to be crammed with parasites, which were 
taken to be sporozbites of Ilcemogreganna (see PI. XVI. fig. 2). 
Examination of the gut proved negative. There was not a 
trace of a blood-cell of any kind left, the gut being full of 
bacilli, the most common being a short slender rod. 

The account given by Reichcnow of the development of 
the Hsemogregarine of the tortoise does not in the initial 
stages correspond with my observations in Cottus. There 
was no evidence in the spleen of the fish of the two arms of 
the parasite fusing to form a bean-shaped macroschizont. It 
is more than likely that the parasite is liberated in the blood 
as a free vermicule, where it finds its way to the spleen after 
the manner of a “ schizokinete.” The fusion of the two 
arms of a parasite was never seen either in the blood of the 
fish or in its spleen (see Minchin & Woodcock). 

A largo tumour, evidently a Haemangioma, was found on 
one of the infected Cottus, and, although many of the blood- 
cells in this tumour contained Hmmogregarinos, it would be 
difficult to say whether or no they were the cause of the 
growth. 

Parasites of Scomber scomber (the Mackerel ). 

For examination for blood-parasites ten mackerel were 
obtained at Cullercoats on August 26th, 1915. The fish 
varied in size from 26*4 cm. to 32*0 cm. No external para¬ 
sites wore found on them. 

Only blood-smears were taken from each fish, since previous 
examinations had been so disappointing, and it was not 
thought worth while to make smears of spleen, swim- 
bladder, etc. 

Four of the ten mackerel were found to be infected with 
blood-parasites. Two individuals of these four were infected 
with different parasites, whilst the other two were infected 
with both of the parasites. Before going into details in 
regard to the morphology of these parasites, it may perhaps 
be of service to give a short description of the cellular 
elements of the blood of a fish such as the mackerel. These 
elements fall naturally into two groups—erythrocytes and 
leucocytes—the former constituting by far the greater portion 
of the' corpuscles in the plasma. Erythrocytes in the 
mackerel are oval in contour, rather more pointed at their 
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ends than those of other fish, and measure roughly 12-13 ft 
in length by about 9 jjl in bieadlh. About the centre of the 
cell-body is a compaiatively small nucleus, staining dark 
blue. Besides these elements are a ceitain number of 
erythroblasts or immature led-cells. These are characterized 
by being slightly smaller and more rounded than the erythro* 
cyles, and by staining blue instead' of, as in erythrocytes, 
pink by the Romanowsky method. The nuclei of these 
cells aie comparatively larger than those of erythrocytes, 
but in no way approach the size attained by those in birds; 
hence they cunnot possibly be confused with medium lympho¬ 
cytes. 

The leucocytes, if we include thrombocytes, are of six 
diffeient kinds—small, medium, and large lymphocytes, 
eosinophils, mast-cells, and the thrombocytes above men¬ 
tioned. 

The lymphocytes are in smear preparations all rounded in 
shape, with a single nucleus which is always excentric in 
position in the cytoplasm. In the small and medium forms 
the nucleus occupies nearly the whole of the cell, there 
being merely a thin ring of cytoplasm round the e<lge. In 
the laige forms the nucleus is relatively small, being in 
diameter not moio than one-third of the diameter of the 
whole cell. The small forms measure only about 8 ^ in 
diameter, the medium about 12 /*, and the large from 18-20 ft. 
In all, the cytoplasm stains pale blue, the nucleus purple, by 
the ltomangwsky method, and they constitute about 15 % of 
the cellular elements of the blood. 

Eosinophils aie small in the mackerel compared with 
those of other groups. They are rounded in shape and 
measuie about 8 ft in diameter, have a single excentrically 
placed nucleus, and their acidophil granules are lounded and 
occupy a fauly laige space of cytoplasm oil one side of the 
nucleus, They aie only slightly more numerous than the 
next type, ^last-cells aie slightly larger tbun eosinophils. 
They stain a pale blue and do not seem to possess any 
nucleus. In place of this there are scattered about in the 
cytoplasm a moderate number of rounded, purplish, deeply 
staining granules which vary considerably in size, They 
occur very raiely in films, theie being about one or two 14 
each smear. Thiombocytee in fish are fairly constant in 
shape, and aie to be locognized by both their elongate^ 
iusitoim shape and their elongated centrally placed nueteus. 

They are in length about 12 /t, but only about 5 ft in 
bieadth at their widest pait. The nucleus measures about 
7 ft by 5/*, so that at its widest pait it touches the edge of th$ 
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eell-body. The cytoplasm stains blue and the nucleus daik 
blue. These cells aie commonly found clumped together m 
groups; hence the common idea that they function in the 
clotting ot the plasma. About 3 °/ 0 aie piesent. 

The parasites in the blood of the uiackeiel aie found in the 
medium lymphocytes and m the mature erythrocytes, and 
seem to be two totally different foims, although, as will be 
Been later, they may be only sexually differentiated foims of 
the same paiaaite. Occurring in the lymphocytes were oval 
foims, all within certain limits of the same size, viz., about 
9 /4 by jt/u (see PI. XVII. fig. 1, 1 & 3 ). They occupied the 
side of the lymphocytes wheie theie was most cytoplasm, and 
compressed the nucleus, so that in laiger foims this oigau 
was lepresented as a mere rim at the edge of the host-cell. 
As a rule, however, the paiaaite occupied less than half tho 
aiea ot the host-cell. The cytoplasm ot these organisms 
stained a failly deep blue by the Romanowsky method, and 
was slightly vacuolated. At about the middle of the cell- 
body thcic was situated a large compact nucleus, containing a 
conspicuous oiganella or karyosome, which was sometimes 
situated some little way outside the nucleus. 

A lew inetachiomatunc granules were to be seen scattered 
in the cytoplasm. In some cases two parasites were found in 
a single lymphocyte, and these were always close together 
and on the same side of the host-cell nucleus (see PI. XVII. 
fig. 1, 2). A blood count showed about 3 % of the lympho¬ 
cytes to be infected. These oiganisms boie a stnking 
lesemblance to the true rounded lcucocytozoa found in the 
lymphocytes and erythioblasts of different species of finches. 
They were not in the least haunogrcgaiine-hke, displayed no 
distinct capsule, and in then action towaids the nucleus of 
the host-cell were veiy similar to Leucocytozoon friugtllu 
narum . All the oiganisms weie, moieovei, ot the same type, 
and seemed to be maciogametocytes. They occuired alone 
in one fish, not accompanied by the other paiasites to be 
desciibed, and weie not found free in the plasma or m any 
other blood-cell. The organisms are iuteiesting from the 
fact that they aie the fiist ot their kind to be doinonatiated 
in the leucocytes of fish. As iu buds, they were characteiized 
by their compaiative abundance in the blood-—achaiucteiistio 
but rarely found in the genus Hcemogregarina . Occurring 
together with the oiganisms above desciibed in two other 
fish and by themselves in another fish, paiasites of a different 
type were found in the eiytbrocytes (see 1*1. XVII. fig, 1, 
£ & 7). These weie smallei than the ** Lymphocytozoa ” and 
iu general contour lesembied small llaltmdia , the paiaaite at 
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its larger stages lying alongside the nucleus of the host-cell. 
The smaller forms were always definitely rounded in shape, 
resembled Plaemodia, and never more than two were to be 
seen in a single erythrocyte (see PI. XVII. fig. 1 ,5 & 6). The 
largest weie never tnoie than 8 /a in length by about 5 ft in 
breadth at the widest part of the body. It was at first 
thought that, owing to their pale colour, they were merely 
capsules of some htemogregarme that had left the host-cell; 
but, as no other forms weie found anywhere else free in the 
plasma, and as also the cytoplasm, even after piolonged 
staining, was of the palest blue*, they weie then t<^ten to be 
definite parasites. Moreover, a small nucleus of the diffuse 
type could with difficulty be made out. This was very small, 
and not, as a rule, centrally placed, but occupied a place in 
the cytoplasm at one end of the ccll-body. Sometimes, as in 
the other paiasites, two forms were found in a single host¬ 
cell. These either lay side by side or overlapped one 
another when on one side of the nucleus; but they often 
occurred away from one another and on opposite sides of the 
nucleus. No metachromatinic granules were present in this 
oiganism. From the paleness of the coloration of these 
parasites and iiom their badly staining diffuse nucleus, it 
was at first thought that they weie the microgametocytes of 
the forms found in the lymphocytes; but this seemed hardly 
likely, since they weie found by themselves in one fish. 
Besides this, these forms were smaller and difieied markedly 
fiom the others in shape and in their disposition towards the 
host-cell nucleus. It also seems inconceivable that two types 
of the same paiasite should choose diffeient host-cells. 

It is a difficult matter to deteimine the true character of 
these parasites, but it seems that the oiganisms in the eiythro* 
cytes are, at any rate, Hficmogrcgarines, the character of the 
other specimens being decidedly uncertain. 

Parasite$ of Raia batis ( the Common Skate ), 

In the single fish examined a large number of small 
IlamogiegarineB were found. They were so numerous in 
the blood that at least 10 °L of the erythrocytes were found 
to be inlectcd, and occasionally a few parasites were found 
fiee in the plasma. They were all smeU vernacular forms, 
measuring about 7 /* in length by about 2 /a in breadth, lu 
some cases the paiasites were pointed at both ends (see 
,1 J 1. XVII. fig. 1 & 2), but more usually one end was 

a The paleness bf the cytoplasm was reminiscent of that exhibited by 
certain Piroplasjnata, but the nucleus was not nearly so prominent. 
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rounded and the other pointed (see PI. XVII. fig. 2 , 4 ). The 
nucleus was, as a rule, centrally placed, large, and compact. 
No forms were seen with a diffuse nucleus. A number of 
granules of volutin were present scattered about the cell- 
body, and usually two of tnese grains were larger than the 
rest and were present at the more pointed end of the parasite 
(see PI. XVII. fig. 2, 1 &4). A distinct vacuolar space was 
sometimes present at the pointed end of the body, and was 
always close to the two organella* above-mentioned. The 
capsule at both ends of the parasite was slightly thickened, 
but its edges were never evident. In a few instances two 
parasites were seen together in a single erythrocyte. These 
always lay parallel to one another, and were never far apart. 
In this character the parasite was very similar to Ilcemo - 
gregarina higemina , found in blennies, and no distinct 
difference could be discerned. 

Infusobia. 

While examining the blood of Coitus scorpius for parasites, 
an infusoiian of the genus of Trichodina (Ehrcnberg) was 
discovered on the gill-rakers. A blood-smear had been made 
from one of the gills and was stained with Leishman. On 
examination, the smear was found to contain numerous 
mcmbeis of the above genus. The organism is closely 
related to T. scorptrna found on Scorpcena and Trigla , but 
differs markedly from that species in shape, size, and in the 
characieis and disposition of the acetabulum. 

Description of Organism . (See PI. XVI. fig. 3.) 

Shape a flattened cylinder, having a small conical projec¬ 
tion on the aboial surface. Size about 80 p across the oral 
disc, but varying within ceitain limits. The aboral surfaco 
also measuie8 80 p in diameter. The thickness of the 
organism is about 50 p , but this measurement vaiies slightly 
with the movement ot the cytoplasm, although the shape of 
the cell-body is almost fixed. Diameter of acetabulum to its 
outer ring 30 p . There is a strong band of oral cilia round 
the edge of the concave vential suiface, and running fiom 
'the upper to the lower surfaces and destroying the complete 
contour of the cylinder, is a distinct wide and deep groove 
representing the anus. There are no aboral cilia, those of 
the oral contour, however, running dowu into the cyto- 
pharynx. Acetabulum much smaller than in T. scorpcena , 
about half as broad as long, and in optical section curved 
towards the oral pole, the concavity of the ring pointing 
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towards that pole. Lip of acetabulum surrounded by two 
distinct concentric circles, which lie closely together. Unciui 
28-30 in number, and lying between the, two outer concentric 
circles and another circle which constitutes the edge of the 
cytopharynx. The outer points of the uncini point in a 
counter-clockwise direction. Edge of pharynx surrounded 
by 30 cirri, and scattered over the whole of the oral surface 
and placed irregularly are numbers of additional small cirri. 
A distinct non-contractile vacuole is present on the aboral 
piojection, which part of the cytoplasm contains the food- 
vacuoles. The rest of the cytoplasm is coarsely vacuolated 
and contains no food-particles ot any desciiption. Nucleus 
extiemely large, staining blight reddish-puipie with Leislw 
man, and horseshoe-shaped. A distinct karyosome or 
nucleolus is situated in the nucleus. In 50 °/ Q of cases the 
nucleus appears to be absent (see below). 

The organism progresses by means ot the aboral cilia, but 
movement is chiefly effected by a counter-clockwise rotary 
motion, the oial suiface being usually uppermost. Rotation 
is extiemely rapid. When close to foreign bodies the 
animal creeps over the surface, after the manner of Euploie$ 
and Stylonychia . For this puipose it utilizes its minute 
oral-suiface ciiri. Food in all cases was found to consist of 
diatoms of the Eavicella type and ingested Bacteria. 
Reproduction is by binary fission, one individual retaining 
the original cytopiiarynx, the other developing a new one. 
Division is preceded by complete fragmentation ot the nucleus, 
which seemingly disappear entirely, appearing again in each 
individual after actual division has taken place. Hence, as 
mentioned above, a good rnuny of the organisms apparently 
do not possess a nucleus. This organism, being closely 
related to Ichthyop/ilhtnue, may be a factor in the dissemina¬ 
tion of disease. 

The Jnfusoiian was found later on the gills of Blennius 
pliolis, but was absent from Centronotue gunnellus and Gobiu* 
ruthensparri. 

The liguies of this* genus given by Saville-Kent seem 
totally inadequate as tar as illustration goes. 

In conclusion, I may state that I have not appended any 
new names to the parasites from Cotiue and JUaia, for the 
simple reason that these is an enormous amount of confusion 
centering round the genus Hwmogregarina . The procedure, 
ot many authors is to give a new name to almost ever/, 
blood-parasite thut they come acioss, whereas, within certain 
classes, they are possibly merely dealing with different forma 
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of the same parasite. It seems almost inconceivable that 
there is a different invertebrate hSst to each genus of fish, 
and hence it is inconceivable that each genus should be 
infected with its own paititular type of paiasite. Vaiiations 
may be due to the age of the otganism, or, wliut is much 
moie piobuble, to the diffeient enviionment in which the 
oigunism lives. Until moie is known about the life-histories 
ot these forms, it seems supeifluous to keep on cieating new 
species, and thus adding to the confusion uiieady existing. 

The piesent woik was earned on in the Dove Marine 
Laboratory, Oulleicoats, and 1 wish to thank Piotessor Meek 
and the staff ot the laboiatoiy tor their kindly help and 
advice. 

1 also wish to thank my sister and Mr. P. Gibson for 
executing the diagiams illustrating this pupei. 

Sept. 1915. 
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EXPLANATION OF TI1E PLATES. 

Plate XVI. 

tig. 1 . Jlestnogreganna eotti ’. 1 =cuived form in blood-corpuscles of 

Cottus. 2a & ^6*macrogametocytes from gut of Valium 
bdclla. £ triform from spleen ot "Coitus. «S£=microgiuneto- 
4 t cyte» ifnmacrogametocyte vith dischaige ot karyosomes. 
5 a & 6 stages in schizogony. 

Fig. 2* Dorsal bloodvessel of lihthyuodsUa anairhtcha } showing spores 
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of a HflBmogrtoarine, x 1500. B=botryoidal tissue; C«oo- 
agulated leech-blood; S«» spores; W *a wall of blood-vessel. 
Ftp. 3. Trtchodma sp., x 750. A* acetabulum; ingested diatoms; 

G cslateral groove; N^nucleus. 

Plate XVII. 

Ftp. 1 . Parasites from blood of Scomber scomber . 1 fc 3 Typical forms 
in medium lymphocytes. $ Double infection m lympho¬ 
cyte. 4 & 7. Single HalteridiumAike bodies in erythrocytes. 
5 & 6. Double infection by smaller rounded forms. 

Ftp 2. JJcemogreparina sp from blood of Fata baits . 1-4* Typical 
examples of the parasite. 3. A case of double infection. 


XLVII.— On the Lepidoptera collected in 1913-1914 by Herr 
Gcyr von Schweppenburg on a Journey to the Hoggar 
Mountains (Sahara). By LORD ROTHSCHILD, F.R.S., 
Ph.D. 

[Concluded from p. 268.] 

Part II. 

Gcometrid®. 

IIemiteeinjb. 

(58) JJemidromodea affinis, sp. n. 

<?. Allied to H. robusta (Pioufc), but much smaller, and 
the transverse lines are shaiply defined, not meiely indicated. 

? . Also smaller than robusta 9 and has two conspicuous 
tiansveise white bands on both wings, whereas the ? o£ 
robusta has no maikings. 

Length of foie wing, £, 6 mm.; expanse 14 mm. 

„ „ „ $, 10 ram., $ robusta , 16 mm. 

l £, 1 ?, Tahihout, »April 28, 1914; 2 ? ?, Amgid, 
A pul 22,1914 (type ? ). 

(59) llemtdf omodes subbrunnescens , Prout. 

Ilemifiromodi* tmbh unnescens , Prout, Trans. Entom. Soc. Lond* 1015, 
pt. 3 (Somaliland). 

3 <f d t Rhaiis, April 15, 1914. 

(60) Acidaliastis micra dissimtlis (Warr.). 

Fuchtorts dmtmtlts, Warren, Novit. Zool. *vol. xii. p 26, pi. iv. fig. 27 
(1006) (Nakbeila). w 

1 2, Oued Dehin, N. of Idelfes, Match 20,1914. 
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Acwalianm . 

(61) Ptychopoda transcatenulata , sp. n. 

<J $ . Antennce, head, thorax, and abdomen sandy cinna¬ 
mon. 

Fore wings sandy cinnamon ; an antemedian double 
transverse chain-band black, a black median stigma, and 
beyond it halfway to apex a black line from costa to vein 6. 

Hind wing sandy cinnamon, basal # with patch of black 
irrorations; a black median stigma, outer 4 somewhat clouded 
with sooty black-grey. Undeiside whitish buff. 

Length of fore wing, (J 6 mm., ? 8 mm.; expanse, 

14 mm., 9 18 mm. 

I 3 , Ti-n-Tabarik, April 14, 1914 ; 1 <J, 3 9 9, Rharis, 
April 15, 1914 ( 9 type) ; 1 <J, Tahihout, April 18, 1914. 

Lakentitnab* 

(62) Pseudosterrha paullula philrrarta (Brab.). 

Sten-ha phi l*r aria, Brabant, Bull. Soc. Entom. France, vol. lxv. p. 384 
1896 (PhilfiB, Egypt). 

1 9, Aceksem, April 13, 1914; 2 (?<?, Ti-n-Tabarik, 
Apiil 14, 1914; 4 ? ? , Rharis, April 16, 1914. 

(63) Lithostege fissurata y Mab. 

Lithostegefi8*urata y Mabille, Bull. Soc. Entom. France, vol. viii. (ser.6) 
p. 68.'no. 8 (1888) (Gabes, Tunis). 

1 Oued Abbou, Jan. 17, 1914; 2 <J $ } 1 ?, Amgid, 
Feb. 19, 1914. 

(64) Lithostege marmorata , B.-TT. 

Lithostege marmorata, Bang-Haas, Iris, vol. xx. p. 83, pi. iii. fig. 16 
(1907) (Gafsa, Tunis). 

2 9 9, Amgid, Feb. 19, 1914 ; 5 c? <$ , 1 9 > Ain Talba, 
May 23-25, 1914. 

(65) Tephroclystia tenellata (Dietze). 

Eupithrcia tenellata , Dietze, Iris, vol.xri, p. 165, pi. ii. figs, 5, 6 (1908) 
(Gafsa, Turns). 

6 $ (J, 9 9 9 , Amgid, Feb. 20, 1914; 1 Qued Debin, 
Match 20, 1914; 1 <J, 1 9> Oued GKf-Aman, Match 21, 
1914; 1 9, Oued Ag'elil, March 18, 1914; 1 <J, 1 9, 
Timenaiin, March 3,1914. 
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GeOMSTXINA. 

(66) Osteodes latimargincpria , Rebel* 

Osteodes latimarginaria , Rebel, Denkachr. Math.-Nat. Klasse Kaia. 
Akad. Wise. Wien, vol. lxxi. p. 100 (Lepid. Sad Arab. & Sokotra, 
p. 70). no. 134 (1907) (Red Sea). 

1 ?, North of Idelfes, March 10, 1914 ; 1 <J, Owed Ta- 
moudat, March 20, 1914 ; 1 <?, Oueu Amra, April 4, 1914* 

(67) Tephrina disputarta (Guen.). 

Eubolia(?) disputarta , GuenSe, Hist. Nat. Ins. Spec. G4n. HSpid. 
tome x., Uran. et Phal. tome ii. p. 4S9. no. 1710 (1857) (Egypte). 

1 c?, 2 ? ? , Ti-n-Tabarik, April 14,1914; 1 , Aceksem, 

Apiil 14,1914; 1 , 19 $ ? , Kharis, Apiil 15-16, 1914. 

(68) Tephrina bisJcraria , Oberth. 

Tephrina biskrarux. Oberthur, Etud. Entom. fa sc. xii. p. 32, pi. T. 
%. 18 (1888) (Biskra). 

2 <J , Ti-n-Tabarik, April 14, 1914. 

(69) Zamarada secutaria (Guen.). 

Stegania secularia, Guen6e, fTist. Nat. Ins. Spec. Gdn. L6pid. tome x., 
tJran. et Phal. tome ii. p. 45. no. 969 (1857) (Abyssinia). 

1 ? ,Ti-n-Tabaiik, April 14,1914; 3 <$<$,% ? ? , Rharis, 
Apiil 15, 1914. 

(70) Zamarada hyalinaria (Guen.). 

Stegania hyalinaria , GuenSe, Hist Nat Ins. Spec. Gt$n. L^pid. tome x*, 
TJran. et Pbal. tome ii. p. 45. no. 908 (1857) (Abyssinia). 

1 <J, Amgid, Feb. 13, 1914; 1 <J, Timenaiin, March 3, 
1914; 1 ?, 20 kil. N. of Idelfes, March 81, 1914; 1 ?, 
Oued Amra, April 4,1914. 

Amatid®. 

(71) Amata alicia mogadorensis (Blach.). 

Syntomis alicia , var. mogadorensis, Blacbier, Ann. Soc. Entom. France,, 
vol. lxxrii. p. 219, pi. iv. fig. 9 (1908) (nr. Marakescb). r 

There is considerable variation among the large series, 
especially in the gloss, some having the wings with a deop 

B le gjoss, others defp blue, and others again deep green, 
e there is one £ with fore wings glossed with deep gre$4 
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and the hind wings with pnrple. Some have the subterminal 
hyaline spot on the hind wing absent. One $ has the 
hyaline spots above veins 3 and 4 on the fore wing as well 
as the subterminal one on hind wing absent. 

11 <? <?» 3 ? ? , Oued Ag’elil, March 19, 1914 ; 17 <? <J, 
9 9 ?» Idel&s, March 30, 1914. 

Cossidffl. 

(72) Eremocostus reibellii (Obcith ). 

Hypopta (?) reibellii, 0 berth ur, Etud. Entom. fasc. i. p. 40, pi. iv. fig. 1 
(1870) (Biskra). 

2 9 ?» Ti-n-Tabarik, April 14, 1914; 1 $ (very large), 
Amgid, April 22, 1914. 


Pyralid®. 

Crambtnx. 

(73) Eromene ocellea (Haw.). 

Palpat ia ocellea, Haworth, Lepid. Brit. p. 486. no. 21 (1803-1828) 
(nr. London). 

2 ? ? , Timassinin, Jan. 23 & 26, 1914; l 9 > 20 kil. N. 
of Amgid, Feb. 10, 1914; 4 c?, 2 9 9 , Amgid, Feb. 13, 

1914. 


Awssastunm. 

(74) Polyocka monochromella, Rag. 

Polyocha monochromella, Ragonot, Nouv. Gen. etEsp. Phycit. & O aller. 
p. 39 (1888) (Shahkuh). 

1 <?, Amgid, Feb. 20, 1914. 

(75) Epidauria strigosa (Stand.). 

Anerattia ttrigota , Staudinger, Hor. Soc. Entom. Ross. vol. xv. p. 225 
* (1879) (Korasdere). 

1 <J, Oued Ag’elil, March 18,1914. 

( 

PnrciTisx. 

(76) Eephopteryx geyri, sp. n. 

9. Antennae black; head cream-colour; thorax and 
abdomen brownish cinnamon, a black indefinite patch on first 
Abdominal segment. 

Fore wing pale rosy magenta; basal ] saturated with 
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deeper magenta, a broad antemedian band yellowish cream- 
buff, bordered on each side by a strong black line, outer $ of 
wing with irregular darker magenta bands and cloudings. 

Hind wing dirty white, terminal line fuscous. 

Length of fore wing 13*5 mm.; expanse 30 mm. 

1 ¥ , Ti-n-Tabarik, April 14, 1914. 

(77) Nephopteryx biformts , sp. n. 

The sexes show considerable difference, and there is also 
much individual variation, 

. Antennas brown ; head, thorax, and abdomen greyish 
sandy buff. 

Fore wing sandy buff ; an oblique antemedian band, broad 
at costa, narrowing to a point on inner margin, and with a 
sandy streak in it above median vein ; beyond the cell is an 
ai row-shaped black line, preceded by an almost obsolote tiny 
smear of brown ; asubapical double black streak, from which 
an obsolescent brown smear runs into wing obliquely ; an 
incomplete pobtdiscal and a complete terminal row of minute 
black dots. 

Hind wing white, suffused with cream in abdominal aren, 
tcnninnl line brown, 

¥ . Larger, and suffused on tboiax and fore wing with 
cinnamon wood-grey, and all maikings much stronger. 

Length of fore wing, 12 mm., ¥ 14 mm. ; expanse, 
cf 27 mm., ? 31 mm. 

14 £ <J, 14 ¥ $ , Aingid, April 16-20, 1914 ; 1 cf, Oued 
Deliin, Maicli 20, 1914 ; 1 (.type), Oued Gif-Aman, 
March 21, 1914. 

(78) Bazania fulvofasciata , sp. n. 

. Antennse whitish above, amber-brown beneath; head 
and thoiax greyish cream-colour, splashed with pale wood- 
brown ; abdomen yellowish cream-giey* 

Fore wing greyish cinnamon-cream, with pale wood-brown 
iiregular bands and cloudings ; an elongate patcluin cell, an 
oblique antemedian band, and a subterminal band fulvous 
amber. 

Hind wing buffish cream, washed with wood-grey on outer 
half. 

¥. Larger, fore wing more heavily clouded and banded 
with wood-brown, and the orange-amber bands irre darker 
and wider. 

length of fore wing, 10, ¥ 11*5 mm.; expanse} $ 
22'5 mm* ¥ 26 mm. 
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1 <J, Amgid, Feb. 16-18,1914; 1 $ , Ain Tahart, Feb. 21, 
1914; 1 <J, Oued Abbou, Jan. 17, 1914; 1 ?, Oued Ta- 
moudat, March 22,1914. 

(79) Christopkia lactealie , sp. n. 

. Antennae cream-colour; head, thorax, and abdomen 
pale greyish cream-colour. 

Fore wing pale gteyish cream-colour, with some irregular 
scatteied black scaling on nervuies. 

Hind wing pale grey washed with cream, terraen darker. 

? . Similar, but paler. 

Length of fore wing, S ? , 11 mm. ; expanse 24’5 mm. 

1 $ (<ype),Timassinin, Jan, 30,1914 ; 1 $ , Oued Ag’clil, 
March 18, 1914. 

(80) Christopkia datinella , Rag. 

Christophia datineUa } Ragonot, Ann. Soc. Entom. France, 1887, p. 233 
(ftabte, Tunis), 

1 <£, Amgid, Feb. 16-18, 1914; 1 ?, Oued Dehiu, 
March 20, 1914. (These two specimens aie very pale.) 

(81) Stavdingeria fractifasciella, Rag. 

Staudinaeria ft actifasciella , Ragonot, Bull Soc. Entom France. 1890, 
p. Ill (Biskia). 

2 $ S y Timassinin, Jan. 30, 1914 ; 1 S > Amgid, Feb. 16- 
18, 1914. 


(82) Staudingeria partitella , Rag. 

Stauduujeria partiteUa i Ragonot, Ann. Soc. Entom. France, 1887, 
p, 249 (Ordubad Sare). 

1 S , Oued Ag’elil, Maich 18, 1914; 1 St Oued Dehin, 
March 20,1914 ; 1 ? , Oued Gif-Aman, March 21, 1914. 

(83) Staudingeria cinnamomella , sp, n. 

<J. Antennas amber-brown; head white, thorax rosy 
cinnamon ; abdomen, first four segments pale rosy cinnamon, 
rest of abdomen whitish giey, last segment and anal tuft pale 
rosy cinnamon. 

Fore wing rosy cinnamon ; whole costal region to apex 
•and reaching into cell broadly snow-white, narrowing some¬ 
what beyond cell to apex of wing, 

Etytd wing semivitreous, pale whitish grey, somewhat 
Ann* & Mag. N* Bi$U Ser. 8* VoU xvi. 28 
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i 

darker in terminal J of wing; a terminal cinnamon-grey 
band. 

length of fore wing 11 mm, ; expanse 24 mm. 

3 £ <J, Amgid, Feb. 16-18, 1914, 

(84) Staudingeria spate!, sp. n. 

cJ ^. Antennae whitish amber-brown; head and thorax 
sandy buff j abdomen paler, in some specimens almost white,, 

Fore wing sandy orange, costal area cream-colour ; a post- 
discal and a terminal band cieam-colour, outer half of wing 
with some irregular scatteied black scaling. 

Hind wing satiny pale giev, terminal border sandy oiange. 

Length of foie wing 10-11 mm.; expanse 22-24 mm. 

1 Timaasinin, Jan. 30, 1914 ; 9 <$, 4 2 ?, Amgid, 

Feb. 16-18, 1914 (type $, Amgid); 2 ? 2, Oqed Ag'olil, 
March 18,1914. 

(In some specimens the black scaling has increased so 
much as to almost obliterate the oiangegiound-colour ; 'these 
I propose to call ab. suffusa, ab. nov.) 

(85) Staudingeria variahilis , sp. n. 

(J. Antennae dark brown ; head and thorax lufous orange; 
abdomen {taler, more sandy. 

Foie wing rufous orange; basal line, 1 costal area to just 
befoie apex, an inwardly oblique antemedian band, an out¬ 
wardly oblique postdiscal band, and terminal area cream- 
colour ; costal area, basal line, and the bands slightly, 
teiminal area densely powdered with black scales; on the 
disc of the wing near both bands are large patches of black 
scales somewhat mixed with blue-grey. 

Hind wing mopse-giey, darker on terminal line. 

Length ot fore wing 7 mm. ; expanse 15*5 mm. 

1 , Amgid, Feb. 19, 1914; 1 <?, A!u Tahait, Feb. 21, 

1914 (type, Ain Tahait). 

(86) Staudingeria similis , sp. n. 

9. Allied to preceding. Antennae dajk brown, with { 
palm rings ; head, thorax, and abdomen gteyish cream-white 
dusted with blown. 

Fore wing pale cream-oolour dusted with brown scales on 
antemedian and postmedian brown band, joihed by ibree^ 
longitudinal lines of blown clouded scaling; eubtenptaf 
area densely powdered with brown scales, terminal bfcwL 
brown. 
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Hind wing pale mouse-grey, terminal edge darker. 

Length of fore wing 8 mm.; expanse 17*5 mm, 

1 9, Amgid, Feb. 16-13,191*. 

f (87) Priatartliria brephiella (Staud.). 

Ntphopferyr brephblla, Staudinger, TTor. Soc. Entom. Ross, vol. xr, 
pp. 193, 194 (1879) (Macedonia). 

1 ?, Owed Beilin, March 21, 1914. 

(88) Pristarlhria aablonella i sp. n. 

<f?. Differs from brephiella in the thorax and fore wing 
being cieam-colour, somewhat washed with grey; the ante- 
mediau band is more oblinue, double, and black, NOT orange, 
and the subrnarginal bund is further from termen and also 
blacky not orange. 

Hind wing cream. 

Length of fore wing 11 mm.; expanse 24 mm. 

1 <J, Oued Tamoudat, March 20, 1914. 

(89) Heterographis albicosta (Staud.). 

Myclois albicosta, Staudinger, Berl. Entom. Zeit. vol. xiv p. 202. no. 41 
(1870) (Sarepta). 

1 i , Amgid, Feb. 13, 1914. 

(90) Ihterograpliis sablonella , Sp. n. 

$. Head and thorax clayey huffish sand-colour, abdomen 
paler. 

Fore wing clayey huffish sand-colour. 

Hind wings opalescent cream-white; terminal line and 
fringe pale sandy grey. 

Length of fore wing 13**> mm. ; expanse 29 mm. 

1 <J, Oued Abbou, Jan. 16, 1914. 

(91) Syria arenoaella (Staud.). 

Anerastia arenoaella, Staudinger, Stett. Entom. Zeit 1859, p. 227. 
no. 40 (Chiclana). 

1 ?, Feb. 13, 1 $ , April 22, 1914, Amgid. 

Pysaltna 

(92) Aylossa rhodalis , Hmpsn. 

Aglosm rhodalis. Hampaon, Ann. & Mag* Nat. Hist. ser. 7, vol. xvii. 
p. 218 (1906) (Cape Colony). 

1 <f, Ide)&s, March 10, 1914. 



400 Loid Rothschild on Lepidoptera collected on 
(93) Actenia geyri, sp. n. 

<?. Antennee plumose, amber-buff; head, thorax, and 
abdomen sandy buff. 

Fore wing sandy buff; a row of biown streaks in median 
l of costa, two daik brown somewhat V-shaped marks below 
median vein in basal £ of wing, a brown discocellular stigma, 
some cloudings on disc, and a postdiscal band darker, more 
orange-buff ; on inside of the darker postdiscal band are 
some irregular dark brown marks on a level with stigma; a 
teiminal line of brown spots. 

Hind wing buffy wood-giey, fringe buff. 

¥ . Similar, but smaller, and wings less developed, and 
with a duller more gieyish wood-buff ground-colour; antenna* 
serrate. 

Length of fore wing, $ 15*5 mm., ¥ 12’5 mn).; expanse, 
S 34 mm., ? 28 mm. 

1 c?, Oued Tamoudat, March 22, 1914; 1 ? , Oucd Gif- 
Aman, Maich 21, 1914; (<? type). 

(94) Ulotricka algerialis , TTmpsn. 

Ulntricha alyerialn, Hampson, Trans. Entom. Soc. Lond. 1900, p.377. 

no. (2), pi. cxi. kg. 18 (Biskra). 

1 S y 1 ¥ , Ain Tai’ba, May 23-25, 1914. 

(95) Ulolricha terminalu , sp. n. 

¥ . Antennae brownish maroon ; head, thorax, and abdo¬ 
men brownish maroon. 

Fore w'itig: basal £ brownish maroon, rest cream-white, 
with a number of pale maroon crossed hair-lines ; outer 
apical i brownish maroon, aptinklcd with cream-white. 

Hind wing cream whitish gie^r, outer $ spiinklcd and 
stieaked with pale diity maroon. 

Length of foie wing 11 mm.; expanse 25 mm. 

1 ¥, Oued Gif-Aman, Maich 21, 1914. 

(96) Comtantia honalis (Obcrth.). 

Stemmatophora leonalit f Oberthur, Bull. Soc. Entom. France, 1887, 

p. 76. no. 9 (Biskra). 

1 St Oued Ag’elil, March 18, 1914. 

PrZAU8Tiy<B, 

(97) Nomophila nootuella (Schiff.). 

Pyrali* noctuelle , Sckiffermuller, Syst. Verx. Schmett Wien, p. 186 

(1776) (Vienna). 



401 


a Journey to the Hogtjar Mountaini. 

1 <J, 50 kil. S. of Ouargla, Dec. 25, 1913; 4<f <J, 9 $ ?, 
Amgid, Feb. 16-20, 1914; 1 ?, Oued Ag’elil, March 18, 
1914; 2 $ $, Oued Deinn, March 20,1914 ; 2 2 ?, Rkaris, 
April 15,1914. 

* 

(98) Cornifrona ukeratalis , Led. 

Comifrons ulceratalis } Lederfcr, Wien. Entom. Monatschr. 1858, p. 1^7, 
t. iv. fig. 1 (Syria). 

' 1 <J, 5 % $, 25 kil. of Bledet Aniar, Dec. 16, 1913 ; 

3 ? ?, 20 kil. S. of Ouargla, Dec. 23-24, 1913; 
3 $ S i 6 ? ? , 50 kil. S. of Ouargla, Dec. 25, 1913 ; 8 c? cf > 
Slassel Dhanoun, Dec. 30, 1913; 2 ? ?, Grliourd Totba, 
Dec. 31,1913 ; 2 <? S ,N. of Ilassi Abbou, Jan. 2 &3,1914; 
3 S c?> 7 ? ? , Hassi Abbou, Jan. 13-17, 1914 ; 6 <J <J, 
17 ? ?, Oued Abbou, Jan. 19, 1914; 6 <? , 8 $ ? , Ti- 

xnaHginin, Jan. 26-30, 1914; 1 J, f-n-Kelemet, Feb. 6-8, 
1914 ; 1 <J, 30 kil. N. of Amgid, Feb. 10, 1914 ; 8 $ <J, 
13 ? ?, Amgid, Feb. 13-20, 1914 ; 1^,7??, Oued 
Anna, Match 15, 1914 ; 1 <J , 3 9 ? , Oued Ag'elil, March 19, 
1914; 3 $ ?, Oued Dehin, Marcli 20, 1914 ; 1 ? , 20 kil. 
N. of Idelfes, Match 31, 1914 ; 1 ? , Rliaris, April 15,1914. 

(99) Pionea geyri> sp. n. 

(J. Antenme ambci-brown ; head, thorax, and abdomen 
pale sandy buff. 

Fore wing white, clouded and banded with irregular bands 
and cloudings of brownish buff ; stigma and terminal row of 
dots daik brown. 

Hind wing cream-white, with rather ill-defined brownish 
termcn, in which is a brown hair-line. 

Length of fore wing 8*5 ram.; expanse 19 ram. 

1 <f, Tiraassinin, Jan. 23, 1914. 

(100) Pionea lactealis , sp. n. 

. Antennte cieam-white ; head and thorax cream-white ; 
abdomen greyish cream-white. 

Fore wing cream-buff with a lemon-yellow suffusion, costal 
aiea darkest. 

Hind wing satiny brownish cVcam-white, apical } washed 
with grey. 

Length of fore wing 10 mm.; expanse 22 mm. 

J <y, Amgid, Feb. 20, 1914. 

(101) Pionea simplieealis , sp. n. 

<J. Antennae, head, and thorax rusty wood-brown ; abdo- 
nneu greyish wood-brown. 
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Fore wing rusty wood-brown ; four longitudinal white 
spots on apical 1 of costa, a white Bpot near base of cell, and 
a second similar one on di&cocellulara. 

Hind wing satiny wood-grey. 

Length of fore wing 11 nfhi.; expanse 24 mm. 

1 $, Oued Ag’elil, March 19, 1914, 

* 

(102) Metasia pseudobotys, Rothsch, 

Metasia paeudoboty* f Rothschild, Novit. JSool. vol. xx. p. 141* no. 164* 
(19J8) (South Oued Mya). 

2 & S) Oued Anna, March 14 and April 5* 1914. 

(103) Metasia similalis , ap. n. 

. Similar to pseudobotys , but larger, duller, and there is a 
distinct sinuate hue beyond middle of hind wing. 

Antennee, head, tlioiax, and abdomen greyish sandy buff. 

Fore wing greyish sandy buff, NOT lufous buff as in pseudo- 
botys ; an ante- and a postmedian sinuate black baud and 
two black ring-like stigmas in cell. 

Hind wing satiny buffish v>ood-giey, with sinuate post- 
median shadow-bands. 

Length of foie wing, <? p^eudobotys 8 mm., $ similalis 
10'5 mm,; expanse, pseudobotys 17*5 turn., similalis 23 nun. 

2 (J <J, Itharis, Apiil 15, 1914. 

(104) Noctudia desertalis (Htibu.). 

Pyralta dewtulia, Hiibner, Samml. Europ. Sckmett., Pyr. %. 171 (1793- 
1837) (Europe). 

1 ? , Tahihout, Apiil 28, 1914. 

All the specimens enumerated in both parts of this article 
are in the Tiing Museum. 


XLVIJI — Description of a new Tree-frog of the Gems Hyla 
discovered by Mr. A . JE. Pratt in the Arfak Mountains , 
Dutch New Guinea . lly G. A. Boulenger, F.ll.S. 

(Pub'isked by permission of the Trustees of the British Museum.) 
[Plate XV11L] 

Hyla angiana . 

Tongue circular, free, and slightly notched behind'/ 
Vomerine teeth in two oblique series between the choan^ 
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dr on a level with the hinder edge of the latter. Head 
rather strongly depressed, as long as broad or a little 
broader than Tong; snout rounded; canthus rostralis distinct; 
loreal region feebly concave; eye as long as or a little shorter 
than the snout; interorbital space broader than the upper 
eyelid; tympanum very distinct, small, one-third to two- 
fifths the diameter of the eye. Fingers one-third webbed; 
no projecting rudiment of pollcx ; toes webbed to the disks ; 
•particular tubercles well developed; disks large. The 
hind limb being carried forwards along the body, the tibio- 
tarsal articulation reaches the eye or tlio tip of the snout; 
til^ia a little more or a little less than half the length from 
snout to yeut. Skin smooth above, granular beneath, 
areolate on the sides; a strong fold above the ear, but no 
parotoids. Slate-blue above (in spirit), the sides of the 
body and the outer side of the head, foot, and tarsus some¬ 
times crimson, with white spots or marblings; a white streak 
on the upper lip, at least from below the eye; a white 
streak, or white spots, on the lower lip ; a white streak above 
the vent, another along- the inner side of the leg and the 
outer side of the tarsus ; throat blue or purple, belly white. 
Male without ossified omosternum, with an external gular 
vocal sac, and a patch of fine dark brown rugosities on the 
inner side of the basal part of tho inner finger. 


From snout to vent. 

Head . 

<*. 

mm. 

. 67 

. 18 

mm 9 

85 

24 

28 

8 

8 

3 

60 

25 

Width of head . 

Knout . 

Eye. 

Tympanum... 

Fore limb................. 

Ha nd ... 

. 18 

. 7 

. 0 

. 2 

. 33 

.. 18 

Dink of third linger. 

. 4 

5 

Hind limb . 

. 89 

130 

Tibia. 

. 28 

4L 

Foot... 

. 24 

83 * 


Four specimens (2 S > 2 ?) from the Angi Lakes 
(6000 feet) in the Arfak Mountains. A fifth specimen (?) 
trom Mount Koebrd (8000 feet) in the same mountains. 
Presented to the British Museum by the collector, Mr. A. E. 
Pratt. 

This frog belongs to the group of Hyla earulea, with 
which I have receutly dealt*. In the male secondary 

* Zool. Jahrb., Suppl. xv. 1,1912, p. 211. 
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sexual characters it agrees with Hyla carulea, but differs 
in the small tympanum, a character wluch it shares with 
if. humcralts. 


EXPLANATION OF PLATE XVIII. 

Hyla anytana , $, natural size, with lateral view of head and anterior 
part of body, and open mouth. 


XLIX .—New Gtnera and Species of Mammah from the 
Miocene Deposits of Balmrustan . — Prelwxinaxy Notice • 
By C. FouSTKK-Coornit, M.A., Superintendent,University 
Museum of Zoology, (Jambndge. 

The following specimens weic obtained fiom the Deia Bugti 
province of Baluchistan ; the types and other specimens will 
be placed, together with the lest oi the collection, in the 
Bntish Museum of Natuial Histoiy, as soon as the whole 
collection is catalogued. 

* 

Parabrachyodus obtusus y gen . nov. 

In a previous issue ot this Journal (vol. xu., Decembei 1913, 
p. 520) I de^cubed a thiid lowei molai as that of a new 
species doubtfully leleirtd to the genus Brackyodus . Some 
fragments of maxillro seem toagiee with this particular tooth 
as legaids size and geneial chaiactenstics, and, as they show 
a peculiarity which distinguishes them from the genus 
Brachyodusy a new genus is heie created foi them. 

The type-specimen of the gtnus is a left maxilla showing 
the iouith piemolai und the full series ot three mohus (tig. 1). 
Like the lower rnolai (fig. 2) alieady dcscubed {loo. cit.) } the 
teeth aie biachyodont and bunodont, with a modelately well- 
marked cingulum, and aie not easily to be distinguished 
from those of B , giganteus, the thud uppei molar being 
extiemely like the cast of the type thud molai of the latter 
species. The fourth piemolar, however, shows a distinct 
difieicnce, in that the uppei cusp is piactically aboited and 
shows as a very thin lidge 1) mg just inside the well-developed 
inner cingulum. A side-view (fig. 1 a) is here given, showing 
the difference between the out<r cusp, which is normal in 
size aud somewhat worn, and the wnei cusp, which, though 
quite untouched by wear, is very small. 

That the condition is not an individual vaiiation is shown 
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by its occurrence in moie than one specimen. It is possible 
that Lydekker’s B. giganteus belonged to a similar form, in 

Fig 1 a. 




l*'ig. 1. 

which ease some help would be given in elucidating the very 
complex giganteus-hyopotamoides series found in this locality. 
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For the present, however, the question must remain in 
abeyance, since the type-specimen of J9. gigantcut is k single 
molar. 


Fig. 2. 



The characters of this genus, so far as can be ascertained at 
present, are:— 

1. Fomtli upper prcmolar with the inner cusp much 
reduced. 

2. Third lower molar much wider in front than behind. 

3. The teeth generally are very brachybunodont (a cha¬ 
racter shared,.of couise, with other Antliracotheroid genera)* 

Measurements:— t 

Length. Breadth, 

rain. turn. 


PM 4 . 15*0 21*8 

M l . 2tf*0 31*0 

M* . 35*3 30 0 

M 8 . 39 0 43 8 


Gelocus indices , sp. n* (Fig. 3.) 

The Traguloids thus far discoveied in the Indian region 
are Trayulus sivalcnsis (Lyd.), Dorcutherium minus (Lyd.), 
J). majua (Lyd.), Frodremothtrium beatrix (Pilg.), and 
Gtlocus gajensis (Pilg.). 

Of these forms Trag ulus sivalensis is certainly represented 
in the present collection; Gelocus gajensis and Ftodremo • 
therium beatrix pi obably occur also, but the specimens are 
not as yet fully detei mined. Among them, however, is an 
up|ier molar showing characters sufficiently distinct to warrant 
its description as a new species. 

The genus Gelocus has never properly been described ; it 
was founded by Ay maid on the species AmphiU agulus com* 
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muni* (Oong. Sci. Franc* 1885), the generic name Amphi - 
tragulu* being changed to Gelocus without comment or 
diagnosis. 

The present specimen, a third upper molar, therefore is 
placed provisionally in this genus, relying on the characters 
given by Lydekker as follows :— 

« “The upper molars of this genus have extremely low 
columns wtth wide open valleys; the external surface of the 
finder lobe of each of the outer columns is markedly concave,” 
&c. (Gat, Foss, Mamm^J. 

This tooth shows all these characters and in general plan is 
similar to a corresponding tooth of Gelocus communis in the 
British Museum collection (in, 2759G) •. 

Fipr. 3. 



The specific differences from it of the present specimen 
* are ;— 

1. A greater concavity of the external face of the metacone. 

The posterior horn of the cusp runs down to the 
cingulum and then turns foiwaia as a sharp ridge to 
join the mesostyle, which turns back to meet it at the 
middle of the cusp, the two foiniing a “ cingulum ” 
ridge with a noticeable ditch between it and the body 
ot the cusp. 

2. The posterior hotn of the protocone does not abut 

against the metaconule (hypocone, according to some 
authors), but turns sharply forwaids, leaving a deep 
groove between the two internal cusps. 

3# The cingulum is well maiked only at the front border 
of the protocone and in the valley at its posterior edge, 
L a. between the two internal cusps, Iu G . communis 
it is continuous round the cusp. 

4. The tooth is laiger than that of G. communis and too 
small tor Pilgrim's specimen (a lower molar) of 
G . gajensis, 

* This specimen, by an error, is catalogued as a lower jaw. It is an 
Upper jaw. 
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Aprotodon smith-woodwardi , gen, et Bp. n. 

Two fragments of mandibular symphysis, of one of which 
the upper and lower sides are figured (%s, 4 & 5), and a 
pottion of the oibital region of a skull are undoubtedly parts 
of a small hippopotamus. These are interesting as the eaifiest- 
known occurrence of the hippopotamus (considerably before 
the genus Merycopotamu which has been suggested as close 
to the ancestral line). The skull portion is indistinguishable 
from that of the Hippopotamidce in general, and is about the 


Fig. 4. 



size of //. lemerleu The lower jaws, so far as the fragments 
go, also show a general similarity to those of the family, but 
differ in the apparent absence of incisor teeth. Both frag¬ 
ments are the same in this respect, the front border being 
very thin, and wheie it is broken away in places there is no 
sign of tooth-sockets. This might be due to closure of the 
socket from extreme old age, but there is nothing to show 
that this was the case. One of the fragments shows the 
stump of th£ fhst premolar. Large canines were preseat| as 
shown by the sockets. 
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Width across the jaw from the outside of the canines 
(estimate, the measurement taken to the middle line and 
doubled) 20 cm.; depth of ajmphysis 11 cm.; width of 
ramus behind symphysis 5*5 cm. 


Fig.*, 



Note on the Dentition of Ilemiinastodon crcpusculi (Pify.). 

Pilgrim * has described some Proboscidian teeth from this 
locality as belonging to 11 emimastodon, a new genus inter¬ 
mediate between the geneia PalceomastoJon and Tetrahelodon . 

In the present collection are two palates and coi responding 
portions of lower jaws of young adult individuals, which, 
being fairly complete except for the symphysial region, 
throw some additional light on the dentition of this genus# 
The palates show two three-ridged teeth—thefiistand second 
molars—with remains of two smaller two-ridged teeth in 
front, which apparently Represent the third and fourth 

figures t the last two milk-teeth of this species, 

• Pilgrim , 4 Palceontologm Indies/ n. a., vol iv. memoir 2. 
t Pilgrim, toe . eit. pi. iv. fi&. 9. 


pretnolars. 

Pilgrim 
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and the last milk-tooth in his specimen being much smaller 
and otherwise different from the first three-ridged tooth in 
mine shows that the latter is a true molar, and the teeth 
in fiont of it ate true premolars and not milk-teeth. 

The lower-jaw fragments show in one specimen the last 
piemolar and the three molars, the lost molar being in the 
alveolus, fully foimed and ready to come into wear; it is 
foirned at a slanting angle to the future plane of wear,*a* 
in all later Proboscidia. The other specimen shows only the 
last premolar and the fiist two molars. < 

Pilgrim* has suggested that the teeth described by 
Lydekkerf from this locality as Tetrahelodon angnstidsns, 
var. palceindicus, really belong to Hemimastodon . That this 
suimise is coireet is proved by the fact that the third lower 
molar of the first jaw mentioned above is the same as the 
tooth figuied by Lydekker j: as belonging to the vaiiety of 
T. angustidens . 

The dentition of the genus thcrefoie is 

I. 0. PM. M. 

0.2P.0 0 OP.OP.8.4 1.2.3 
0.2P.0 0 OP.OP.3.4 1.2.3* 

The shape of the symphysis is at present unknown, and 
whether the anterior piemolars were present or not cannot be 
determined fiom these specimens. From the condition in 
Paleeomasiodon it is reasonably ceitain that they were absent. 
In Palceomastodon all upper teeth from the second premolar 
to the last molar and all lower teeth from the third premolar 
onwai ds are in wear at once. In Hemimastodon the third and 
fouith premolais above and below are much worn, and are 
probably pushed out before the third molar is erupted, leaving 
the tlnee molars in wear. In Tdralelodon § the second and 
third premolars are cut in both jaws, but are entirely lost 
before the second molar comes into wear. In all later forms 
the premolar seiies is entirely suppiessed. Ilemimastodon P 
theiefoie, is shown to occimy a place halfway between the 
genem Palceomastodon and Tetrahelodon , and, considering its 
probable horizon, this is what we should expect. 

A furthei description and figures of these interesting 
fragments will be published in a forthcoming catalogue of the 
whole collection from the iiugti legion. 

* Pal Ind n. s. vol. iv. memoir 2. 

+ Pal. Ind. (10) vol. hi. pi. iv. 6g. 8. 

; Trans. Roy. Soc. 13. vol. 199, pp. 893*407. 

i Trans Roy. SoC. B. vol. 196, pp. 99^ 118. 
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L.— Descriptions of Three new Neotropical Butterflies . 

, By Emily M. Bowxjleb Sharps. 

Having been entrusted by the late Captain Harry S^Toppin, 
who was employed by the Government on the Peru-Bolivian 
Boundary Commission, to work out the collection of insects 
marie by him, I have found three species of butterflies 
which appear to be new. These arc described in the present 
paper. One species of Hymcnoptera, also new, has very 
kindly been described for me by Mr. Rowland E. Turner. 

A full list of the species collected will appear as an 
appendix shortly, with an account of the journey made by 
Captain Toppin, published in a book by the Royal Geogra¬ 
phical Society. 

Unfortunately for science, Captain Toppin lost his life at 
the battle of the Aisne, on the 14th of September, 191 i. He 
had previously arranged that all types and any other species 
required for the National Collection should be presented to 
the Natural History Museum. 

The collection has been carefully collected and is in 
beautiful condition; the remainder is to be kept in his 
family, where it will be greatly prized. 


Family Njrmphalid®. 

Pyrrhogyra toppini , E. M. Sharpe, sp. n. 

Closely allied to Pyrrhogyra amphird , Bates, of which it 
may possibly be only a local form, and from which it differs 
as follows:—The white patch in the centre of the fore wing 
narrower, the white spot at the end of the discoidal cell 
smaller, followed by a distinct white spot on the apical area; 
a suffusion of light spots on the hind-marginal border. 

On the hind wing the white patch is also narrower, with a 
suffusion' of light spots on the dark brown hind-marginal 
border 5 the red spot on the anal angle is entirely absent. 

Underside very similar to that of JP, amphira . 

Expanse 2 inches. 

Three specimens collected. The typo has been presented 
to the Museum. 
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Family Eryciaid®. 

Euselasia toppini, E. M. Sharpe, sp. n. 

Allied to Euselasia eucritus , He wits., but distinguished 
by having the basal area of the fore wing purple, and the 
same colour on the marginal border of the hind wing as in 
Eurygona gelanor, Cram.; general colour dark brown. 

The underside is very distinct, having alternate transverse 
lines of brown and white, with bright orange at the base and 
on the hind-marginal border of the fore wing. The hind 
wing is heavily marked with similar transverse lines. The 
orange patch at the base of the wing relieved by a black 
spot. On the anal angle the lines are nearly black, with 
fine lines of white and orange, and near the submedian 
nervure is a black streak. 

Expanse 1 £ inch. 

One specimen only was collected. 

Type in the Natural History Museum. 


Family Pierid®. 

Caiasticta toppini, E. M. Sharpe, sp. n. 

This handsome and distinct species is similar to Catasticta 
tricolor , Butl., hut has the hand on the fore wing flame- 
colour, a spot of the same colour being visible near the end 
of the discoidal cell ; a row of rather minute yellow spots 
are visible on the brown hind-marginal border, also admail 
streak of yellow on the inner margin. 

On the hind wing the flame-coloured spots form nearly a 
band crossing the discal area, and the hastate spots on the 
Innd-marginal border are yellow instead of red as in C. fri- 
color % a second row of minute yellow spots being visible on 
the extreme edge of the wing. 

The underside hardly differs from the allied species, with 
the exception of the flame-colourcd spots being very dis¬ 
tinctly developed on the fore wing. 

Expanse inches. 

Only the one specimen was obtained. 

Type in Natural History Museum. 
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On a new Species of Pepsis. 

IlruBNomiA. By Rowland B. Turner. 

Family Psammocharid®. 

Subfamily Pepsin*. 

Pepsis toppini, R. E. Turner, sp. n. 

jtfigra, sparse nigro-pilosa; flagello aurantiaeo, articnlo primo, 
secundoque dimidio busali nigris ; ahs pallide flavis, venis ferru- 
gineis. 

Long* 52 mm* 

Clypcus broadly and shallowly cmarginatc at the apex* 
Second joint of the flagellum about five times as long as 
thick ; third rarire than two-and-a-half times as long as thick. 
Eyes separated on the vertex by a distance equal to the 
,length of the second joint of the flagellum ; a strong trans¬ 
verse ridge on the vertex behind the ocellar space. Pro- 
notum broadly rounded at the anterior angles ; mesonotum 
with a low - median carina on the posterior half. Median 
segment coarsely transversely striated, rather thickly covered 
with long black hail’s, convex in the middle, tiie carina sepa¬ 
rating the horizontal and vertical portions indistinct except 
in the middle, the lateral basal tubercles well developed but 
blunt, the tubercles at the apical angles of the horizontal 
area strongly developed, the horizontal area nearly as long 
as the width at the base. Abdomen elongate-ovate. Tarsal 
ungues nearly as long as the thud, joint of the hind tarsi, 
inner spur of the hind tibiae about one-quarter of the length 
of the basal joint of the hind tarsi, ttadm] margin of the 
third cubital cell more thau half as long again as the second 
transverse jCubital nervure. 

Hab. Peru-Bolivian boundary, between lat* 11° 3C/ S. aud 
14° 15 r S., long. 69° to 69° 3(y W.; May-November (Qtpt. 
If. S. Toppin). 

This is very near the Mexican Pepsis optima , Sm., but 
differs in the greater distance between the eyes, the more 
strongly developed ridge on the vertex, the greater develop¬ 
ment of the tubercles of the median segment, the longer 
radial margin of the third cubital cell, and the shorter tarsal 
ungaes. There are five long seta; at the base of the hind 
tarnl ungues in optima and four in toppini. 

The species is named after its discoverer, Captain Toppin, 
who foil in the battle of the Aisne# 

Presented to the British Museum. * 

4 ^m. <b Mag. N. Hut. Ser. 8. Vol. xvi. 29 
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LI.—- -Two new Species qf Monhystera ( Nematodes ) in - 

habiting the OuUchambers of Land-crabs*. By H. A. 
Baylis, B.A. 

(Publiahod by permission of the Trustees of the British Museum.) 

Dr. Charles B. Wilson, of Westfield, Mass., h£s kindly 
submitted to me for examination some small worms which 
were found by him in the gill-chambers of land-crabs in 
Jamaica duiing July 1910. They prove to be minute 
Nematodes belonging, apparently, to the free-living genus 
Monhystera } Bastian. They are of two species, and came 
from two species of crabs, determined by Dr. Wilson as 
Oecarcinus ruricola and Car disoma guankumt . Of these 
species, the former provided examples of both Nematodes, 
the latter only of one. 

The chief points of interest to be noted with regard to 
these u parasites M (the word is here used in a broad sense) 
iue r : (1) that they belong to a genus the species of which 
are commonly found leading a free existence in the earth or 
in fresh water, and are not known to have a parasitic phase • 
(2) that both the forms, as found in the crabs, appear^ e 
either heimaphiodite or paithenogenetic, and at first bight 
seem to be all females; and (3) that they are evidently not 
specially adapted for a i{ parasitic ” mode of life, inasmuch 
as the numbor of young produced by one female is com¬ 
pel atively small, and these young are apparently hatched 
fiom the egg before biith. 

In order to facilitate the description of the new species, 
I shall employ certain formulas for expiossing the relative 
lengths of vaiious paits of the body. For this put pose 
1 prefer the system of de Man f to that of Cobb}, as being 
simpler and lequiiing less mathematical calculation^ 

* Other notes on the fauna of the gill-charobers of the Gecarcinidse 
will be found in the following papers:— Wilson, C. B., ** Crustacean 
Parasites of West Indian Pishes ana Land Crabs/’ Proc. U.S. Nat. Mus. 
vol. xliv. p. 189 (1913). Baylis, H. A., “ Oligochaeta ” in Brit. 
Antarctic (‘Teira Nova’) Exp., 1910. Zoology, vol. ii. no. 2, p. 18 
(Brit, Mus, 1915); ami " A Parasitic Oligochaete, &c./’ Ann. & Mag. Nat. 
Hist. (H) xv 11.878(1015). 

t 'Dio freilebenden Nematoden dor Niederl&ndischen Fauna/1884. 

1 "Arabian Nematodes/’ Proc. Linn. Soc. N.8.W. (2) v. 1890, p. 449, 

5 Tn adopting de Man's system, I follow the example of some other 
writers on tree-living Nematodes «. $. Hoftn&nner and Menzol in various 
recent memoiis on the group (Bov. Suisse Zool, xxiii. no. 6,1915, and 
other papers). 
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According to de Man's system, the symbol a =s 

^ total length . total length ^ 

* length ot oesophagus ’ an ^ "" length of tail* ° 1680 
symbols 1 shall, for the puiposes of the present paper, add a 

fourth, to signify -?r~-—_—-- -. This 

* ° J distance between anus and vulva 


can be applied, of course, only to female and perhaps, in 
some cases, to hermaphrodite individuals, but is useful in 
the present instance as a specific chaiacter. 

It should be noted that in the following desciiptions the 
length of the oesophagus is taken to include the posterior 
sucking-bulb. 


1 . Monhystera wihoni, sp. n. (Figs. 1-3.) 

Measurements taken fiom a detailed examination of eight 
specimens :— 

?♦ Xength 1’4-1*6 mm. Thickness veiy vaiiable, 
especially in the region of the head and neck. 

19 - 32 - 5 . 

(usually about 7). 

7 = 8 * 4 - 10 - 7 . 
i = 4 - 4 * 7 . 

unknown. 

JJah. Gill-chambers of Gecarcinus ruricola . 

The cuticle of this species is generally marked with fine 
longitudinal stiiations, but there are no transverse maikings. 
The head is sometimes very broad and square, sometimes 
more tapeiing. The tail tapers rather rapidly fiom the 
anus*for about half its length ; the postciior half is tnoro 
cylindiieal, nairowing abiuptly near the tip, and ending 
in a small conical papilla (“ spinneret” oi adhesive organ). 

No lateral organs are visible in the usual position near the 
Ifead-end. The lateral fields are about one-filth as wide as 
the body. 

The mouth (fig. 2) is small, and is surrounded by six 
slight cuticular elevations, two of which aie doisal, two 
vential, and two lateial. Each bears a minute aeto«e papilla. 
The mouth-cavity is small and shaped somewhat like a 
“thistle funnel/’ The oesophagus is at fiist of the ordmaiy 
cylindrical type, with thick walls and nanow lumen. At its 
posterior end, as in M, bulbifera } de Man, there is a pem- 
shaped sucking-bulb (fig. 3, /?.), marked off fiom the lest of 
the oesophagus by a constriction, and similaily distinct fiom 

29* 
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Fig. 1. 



Monhi/steta wilxoni\ mature $>. Lateral view, much magnified 
A f anus, B bulb of oesophagus; CG> caudal glands, E* f embryo freo 
in utcnia, Int , chjle-mtestine, 0e8, oesophagus, 0v. } ovary; 
J , vuLa. 

Fig. 2. 



Monhyttcra wiltoni : head-end, veA* highly magnified, sew* 4 from 

ventral side. 
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Specie* of Monhystera {N&natodei). 

the intestine, which follows it. The narrow portion of the 
bulb is anterior. At the sides of the anterior neck of the 
bulb there ar6 two large apheiical or ovoid cells, with granular 
contents, and peihaps of glandular imtuie (tig, 3, G ). The 
walls of the chylc-lntestine are composed ot a single layer of 
large oblong cells tilled with lathci dark biown gianules, and 
lined with the usual eutieular layer. 

The vulva (fig. 1, V.) is situated at about the beginning 
of the last thud of the body. The ovaiy is unpaiied, and 
composed of a single low of ovarian cells. Its appaient 


ng 3 



Monhystera 'wilsoni : anterior end, showing 2?., bulb of oesophagus, 

U , gland-cells (P) at sides of the bulb, Int , chylo-mtestine ; 

N neive-ring, Oes , oesophagus. 

commencement is shoitly behind the bulb of the oesophagus, 
but in reality its antenor end is bent back upon itself for 
a ahoit distance. In the uteius a single row of laige ova 
can be seed (fig. 1), generally m all stages of development, 
from unsegmented eggs at the anterior end to fully-developed 
embiyos at the posteiior end. Sometimes theie is one egg m 
each stage of segmentation, so that the complete develop¬ 
mental histoiy can be seen by simply following along the 
uterus fiom one egg to the next. The last 3-5 egg* 
generally consist of fully-formed embryos still enclosed in 
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tlieir membranes; occasionally, however (fig. 1, i?.), one or 
two embryos appear to be already free in utero, and it may 
be inferred that the species is viviparous. 

There are two huge caudal gland-cells (fig. 1, C,G*) t 
situated, one behind the other, just behind the anus, and with 
long line ducts passing to the adhesive organ at the tip of 
the tail. 

Among about 100 examples of this species move or less 
closely examined, not a single male was observed, and I did 
not notice any individuals wlii'h appeared to be heima- 
phiodite. Hence it seems probable that this species is capable 
of multiplying parthenogenetically, oi at least that the form 
found m the ciab rcpiesents a puitheiiogeiietic generation. 
It is, of couise, possible that there is also a free-living bi¬ 
sexual generation. 

2. Monhystera carcinicola , sp. n. (Figs- 4-6 ) # 

Mature ? . Length 1*1 -1*6 mm. (usually 1*1-1*2 mm.). 

« = 21~32*7. 

/3=5*7-7*2 (usually 6-6*2). 

v=10 6-13*3. 

3 = 8-12*6. 

2 . Length 1‘1-1*2 mm. 

a = 24-26*6. 

£=5*5-6. 

7=11*5-13. 

Hab. Gill-chambeis of Gecarcinus ruricola and Cardisoma 
guanhumi. 

The first set of measurements given above were taken flora 
ten specimens containing more or less mutuie female organs, 
wlnlo the second set are based upon the only two specimens 
which showed distinct hermaphroditism. Of the twelve 
specimens of this species available, eight came fiom Gecar - 
emus ruricola , and the remaining tour trom Cardisoma 
yuanhumi . One hermaphrodite specimen occuned in each 
host. No impoitant differences weie noticed between the 
two sets, but those from G» ruricola weie in somewhat 
better condition, and for this leason my desciiptton will be 
mainly based upon them. 

Tins species is, as a rule, distinctly smaller and more 
slender than M\ wi/soni, but at a glance it is not very 
easy to separate the two. In most respects the anatomy 
is very similar, but the iollowing are important points of 
distinction. * The head-end (tig. 5) is always slender and 
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somewhat tapering ; it is never blunt and square like that of 
some individuals of the former species. A pair of lateial 


Fig. 4. Fig. 6. 



Fig. 4 .—Mvnhystei a carcinicola : hermaphrodite form from CarJisoma 
umnhumx. Lateial view, much magmiied. 

A. t anus; P.,bulb of oesophagus; Int., chyle-intestine ; Oe*., oesophagus; 
1 Ov , o\ ary; T., testis. 

Fig. 6 .—Monhystci a carcinicola : head-end, very highly magnified. 
Ck, 9 clntinousrod in wall of mouth-cavity; Z., lateral organ. 

Fig. 6.— Monhystera carctncola • tail-end of hermaphiodite foim from 
CatdiBoma yuanhutm , highly magnified. 

A., anus: A.P., accessory piece ; C.G., caudal glands; P, papillao ; 

spicules. 

organs (fig. 5, L.) is always distinctly visible close to the 
head-end ; they are small and of circular form. 
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The mouth is minute, and is surrounded, as in the other 
case, by six exceedingly slight cuticular elevations, each 
bearing a veiy small papilla. The papillae, however, ate not 
setose, but conical. The mouth-cavity is much larger in this 
species, and is of oblong Bhape. its walls are strengthened 
by four longitudinal chitinous rods of peculiar shape 
(tig. 5, Ch .). 

The bulb of the oesophagus (fig. 4, B.) is smallor, and of 
a somewhat different shape from that of AL wilsont. It is 
more oblong than pyiiform, and neailv paiallel-sided, except * 
at its anteiior end, which is conical, A pair of large granular 
cells is piesent at the sides of the bulb, near its junction 
with the oesophagus, as was obseived to be the casein the 
pitceding species. The granules contained in the large cells 
of the chyle-intestine arc of a paler colour than in M . wilsoniy 
this chaiacter affording one of tho readiest means ot dis¬ 
tinguishing the species. * ^ 

In the female the vulva is situated much nearer ter the 
anus, as is shown at a glanco by the values given for 8 at 
the beginning ot the desciiptions. The distance between 
anus and vulva is, in fact, almost equal to the length of the 
tail. The nunibei of eggs usually found in the uteius in 
mature foinis is much gieuter than in M. wilsonu There 
may be from 16 to 20, and their development, thought 
appaiently moie giadual, appeals to take place moie simulta¬ 
neously, a coriMiJeiable number of embryos beiug at about 
the same stage, instead of developing one at a time. 

Finally, all tho ombiyos appeal to rupture their egg- 
membranes, and lio stietched out neaily stiaight within the 
uteius. This condition was never observed in Af. wilsont . 
It is possible that they do not escape until the death or 
luptuie of the parent. 

Two examples, having mouth-paits and most of the other 
oigans piecisely similar to those of the females, were found 
to contain both male and female lepioductive oigans (fig. 4), 
In both cases there weie spicules and an ovaiy, and tlieie 
also appealed to be a functional testis; but in neither weie 
any f(utilized ova seen, nor was there any trace of a vulva* 
It seems piobable that the species is a piotandrous herma¬ 
phrodite, the same individual which functions at first as & 
male subsequently losing its spicules and other evidences of 
male natuie, and becoming purely female, Presumably * 
vulva is developed at this peiioa, and the worm becomes 
capable of being impiegnated by auothei individual, 

in the hermaphrodite examples there appear to be 
excessively fine spicules and a chitinous accessory pieSe 
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(fig. 8, A'P.)* There are also .three pairs of miuute 

poatamd papillie (P.). 

lhave placed this species in the same genus as] the fiist- 
described form, in spite of the peculiar structure of the 
mouth*cavity, because in most respects the two are so closely 
similar that I do* not feel justified in separating them 
generically. 


L1I .~A Note on the Parasphenoid of a Palceoniscoul. By 
Henry Day, M.Sc., Geological Department, The Uni¬ 
versity, Manchester. 

WHILST engaged in the determination of a number of fish- 
remains collected by the late Mr. Binnej of Manchester, and 
latfblled merely as u fish-remains,” I came across two excellent 
examples of the bone which has been called (( parasphenoid 99 
by Traquair (i) speaking of Gonatodus , and similarly by 
Iritsch ( 2 ) for Tnwolepis, Sceletophorus , AmUypterus , and 
Aerolepis , This particular bone of the fish cranium is very 
rarely tound, however, in any very complete stuto of pre¬ 
servation ; in fact, the one found by Traquair in Gonatodus , 
and described and figured by him (i, p. 1G, pi. ii. fig. 5), 
was the only one he encountered in his work on the 
Paheoniscidio. 

Traquair’a example ia apparently only moderately well 
preserved, although he speaks of it as “ a well-developed 
paiasphenoid,” but Fritsch was more fortunate in finding 
good examples in association with determinable fish-remains. 

In addition to the above two specimens from the Pendleton 
Colliery, in the Binney collection, a third specimen came to 
light in association with other iish-iemaius, trom Ashton 
Moss Colliery, and obviously incorrectly determined as 
Acanthodes, 

It is now proposod to describe these specimens in some 
detail since they exhibit several very interesting features, 
^which throw light on the homology of this element. 

All three specimens agree in general form and size with 
Traquair's figured example, and would therefore in all 
probability have belouged to fiahes of about four or five 
iuches in length. 

Actual sjpeciflc determination is difficult, but two of the 
specimens are associated with other remains. One of the 
Pendleton examples is associated with typical Faheouiscoid 
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Beales, and the example from Ashton Moss Oollieiy is 
associated with the disaiticulated skull-bones of a Paleeonis- 
coid fish, in association with scales which can be generically 
identified as those of Rhadinichthys— probably 22. monensis, 
judging by the scale ornament. The second Pendleton 
example exactly resembles the Ashton one, andjprobably 
belongs to the same, or closely allied species. The three 
specimens combined give an excellent idea of both dorsal and 
vential views of the bone. 

For convenience they will be described under the letters 
A, B, and 0. A gives us a dorsal view of the bone ; B is in 
part a ventral view, but anteriorly is merely cast; and 0 is 
an almost perfect cast of the dorsal surface, and supple- 
merits the facts observed in A. 

The bone consists essentially of a posterior rounded 
expanded portion and an anterior rostrum or shaft. The 
posterior portion possesses two pairs of lateral processes ^or 
wings—an anterior pair situated at the junction of the shaft 
and posterior expansion, and a posterior pair from the postero¬ 
lateral maigins of the expansion. 

Dorsal View . (Specimen A.) 

In the greater part of specimen A the actual bony 
material is preserved, and an excellent view is given of the 
maiu leatuies of the dorsal surface. 

Anteriorly there is the long shaft which presents a rounded 
convex surface to the observer (t. e., is doisally convex). It 
is constricted behind and expands anterioily to give a slightly 
club-shaped anteiior extremity. The actual anteiior extre¬ 
mity in all three specimens exhibits distinct evidence of 
lravrng been forked, resembling in this respect the oompound 
paia-basisnhenoid of the common snake and the parasphenoid 
of ceitain living and extinct Amphibia. 

The shaft, tor its posteiior two-thirds, is bounded by a 
pair of wings closely applied to it. These wings are broad 
behind, and, gradually tapeiing anteriorly, pass into the 
shalt about one-third from its anteiior extremity. Posteriorly 
they pass into the broadened posterior part of the bone at 
the point where the anterior pair of processes come off. < 
These wings, the bony material of which is actually pre¬ 
served, each present a concavity to the observer ({. a., dorsally 
concave); hence in specimens B and 0, in which the shaft 
and side-wings aie represented as casts, we have the shaft 
represented (oxcept tor adherent fragments of bone) as a 
concavity to the observer, whilst the side-wings stand out 

convexities. 
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Coming now to the posterior expanded part of the bone, 
we find on the centre line of the specimen, and immediately 
behind the posterior termination of the shaft and wings, a 
distinct, rounded, slightly oval depression, which is marked 
out by a definite raised rim, broken in part by splintering of 
the bone. This pituitaiy region—depression and rim— 
is even better maiked out in the cast 0 of this dorsal 
surface. 

By the side of the pituitaiy depression we have the right 
anteiior lateral piocoss preserved, passing outwaids and very 


Fig. 1. 



[ Dorsal view of the compound para-baslsphenoid hone of Rhadinichthys 
moneiwB. (Spocimen A.) X 7*0 diems. No. L IO 81 IO, M. M. 

slightly forwards. This process is apparently of the nature 
of a thick flange of bone, constricted near the base, rounded 
off at its outer and rather wider extremity, and bearing on 
its dorsal surface two or three well-defined ridges. The 
corresponding piocess of the left side is cut off by the broken 
edge of the rock, whilst the posterior pair ot processes is 
also missing. 

A broad well defined ridge runs outwards and backwards 
on each side from the region of the pituitary depression, and 
the whole of the expanded region of tho bone posterior to 
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these ridges and the pituitary depression has the form of a 
shallow twain-shaped hollow, with a circular outline posts* 
rioily. The whole ,of this basin is floored by the actual 
bony material, but for a few splinters flaked off on the 
posteiior margin. The suiface of this hollow i& almost 
smooth, only a few faint ladiating ridges and grooves being 
visible. 

Immediately anterior to the broad ridge on each side, 
mentioned above, there is a shallow depression, followed 
anterioily by a slight promiueuce. These appear as reversed 
fcatuies on specimen C. 

* Ventral View. (Specimen B.) 

This specimen, as regal ds outline, is practically complete. 
It exhibits anteriorly the long shaft desciibed in specimen A, 
and expands posteriorly as in that specimen. Both antero¬ 
lateral processes are well pieserved and will be desciibed 
below, and, in addition, we have also preserved in this case 
the posterior pair of processes, which aie of a wing-like 
nature and extend outwaids and backwards. 

The auteiior shaft and its side-wings as described in 
specimen A are heie repiesented as cast, with the exception 
of a small fragment ot bone at the extreme anterior end of 
the shatt. Hence, since the shape of the dorsal surface of 
the shaft has been described as convex, the present specimen 
simply exhibits the concavity in which it lay, and the side- 
wings, which jm dorsal view are concave, aie represented as 
convex sui faces. 

The posteiior expanded pait of the bone is extremely well 
preserved, and gives us a ventral view of the bone whose 
dorsal surface has been described in A. The portion ^re¬ 
served includes a short stump of the shaft, which is broken 
off by a transverse fiacture just in front of the posterior 
termination of its side-wings. The shaft from this fracture 
passes backwards and merges into a well-defined, raised, 
diamond-shaped area, lying in the centre of the moie or less 
seraiciicular posterior expanded part of the bone. This 
raised area must coirespond with the shallow basin-shaped 
area ot the dorsal view. No trace is shown of a raised boss 
coi responding to the depression for the pituitary body, seen 
in dorsal view. There is, however, nothing extraoidinary 
in this, since, even in the common snake, the extremely 
deep pituitary depiession on the dorsal surface of the com* 
pound para-basisphenoid is not repiesented in ventral view 
by any boss or tubercle. Antero-laterally the diamond- 
shaped laised central area is bordeied on each aide by a deep 
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valley which separates it from the anterior lateral process of 
each side. This valley passes outwards and backwards on 
the posterior flange-like side-process, where it flattens out 
and disappears. 

Coming now to a consideration of the preserved pavt of 
the shaft, we find that it exhibits » practically flat surface, 
with posteriorly a rather greater prominence, and possesses 
numerous well-defined denticle-like prickles, best shown in 


rig. 2. 



Ventral view of tho compound piira-hnsiaphenoid bone of 
JRhadinuhthy$ sp, (Specimen 15.) x 7*6 diams. No. L 10821. M. M. 

that part of the shaft immediately anterior to its posterior 
diamond-shaped exnafi&ion. On this latter expansion theio 
is apparently a tendency for the prickles to iuse into longi¬ 
tudinal, slightly diverging ridges. Numerous denticles also 
occur in the antero-lateral valleys mentioned above, with 
some slight tendency towards a linear arrangement. 

It now lemains to consider tho two pairs of lateral pro¬ 
cesses* The anterior pair pass almost directly outwards, 
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slightly dumb-bell shaped in form—broad-based, then con¬ 
stricting, to expand again and end in what appears to be 
definite articulating facets* These anterior processes, 
which are stout flattened rod-like structures, are to be 
icgarded as gt basipterygoid 99 processes, and are of great 
interest on account of their articulating facets, the interest 
of which will be appment when we come to deal with the 
homologies of this bone. 


Fig. 



Coat of the dorsal surface of the compound nara-basisphenoid bone of 
Rhadintchthys monensis showing the wejl-definod pituitaiy region, 
(Specimen 0 ) X 7 6 diaxns. No L 10822, M. M. 

The posteiior pair of lateral processes are flat thin flanges 
of bone which pioject outwaids and backwards, and possess 
on their suiiace a few indefinite ridges. 

This completes the account of the doisal and ventral views 
of the bone, but a few lemsrks may be added on specimen C. 
This is an almost complete ca*>t of the dorsal surface of the 
bone, only a few small fragments .of actual bony material 
being still adherent. The doisal suiface has already been 
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described from A, but this specimen is interesting in giving 
us an excellent cast of the complete pituitaiy region, appear, 
ing as a well-defined boss,Surrounded by a sharp depressed 
ring, u the reverse of the actual features. Immediately in 
front of the pituitaiy region the cast exhibits a well-defined, 
symmetrically disposed, shallow V-shaped line, which may 
possibly represent the line of junction, on the dorsal surface 
of the para, and basi-sphenoids. The anterior pair of lateral 
processes is only fairly well pre3eived in impression, but the 
posteiior pair is much more perfectly cast, the extiemity o 
the right-hand process being accurately shown, a feature no* 
definitely shown in specimen B. 

Having described the three specimens, it now remains to 
consider their homologic*. Are they simply “parasphenoids ” 
in the restiicted sense of the term—as applied to the so-called 
"membrane” bone of that name—or do they represent a 
fusion of membranous parasphenoid elements with one or 
more cartilaginous elements of the basis cianii ? 

This question is best approached by compaiing the piosent 
specimens with the structures to bo observed in other fishes, 
and also in the Amphibia and Keptilia. 

When wc make such a comparison, wo find that the con¬ 
tours of the ftbovc-desciibed specimens are more or less 
completely imitated by those of the conespoiiding bone of 
Certain Fishes, Amphibians, and Reptiles. All tlnee gioups 

f iossess a bone on the ventral surface of the ciamum, 
laving antciioily a nariow pointed shaft, which expands 
posteiiorly to foim a moio or less square plate, which 
possesses usually two pans of lateral piocesses.^ 

In living fishes and Amphibia this is a definite, veiy well- 
defined menibtane-bonc, and fclieie is no distinct ossified 
basisphenoid, although rudimentary ossified stiuctures have 
been toqnd in seveial Teleosts, and in Amta only amongst 
the Ganoids, indicating the presence of paired basisphenoids. 

In living reptiles the bone which has an exactly similar 
configuiation to the u parasphenoid ” of the lower gioups is 
termed the basisphenoid. The geneial statement made is 
“ that the pai asphenoid bone, so charactei istic of the Amphibia, 
is for the most pai4 very much 1 educed in reptiles or it may 
be entiiely wanting.” Now there are only two poasiblo 
solutions to fit the case in reptiles, both of which may be 
coirect, however. One is that the parasphenoid is a de¬ 
generating stiuciure, as the above general statement might 
jead* one to expect; the second, that the parasphenoid may 
have fused with the basisphenoid. 
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It certainly seems remarkable that* although the para- 
sphenoid is regarded as a disappearing bone in Reptilia, 
yet it is replaced by a bone—'the basisphenoid—winch is 
practically identical with the parasphenoid of Fishes and 
Amphibia, as applied especially to fossil representatives of 
these groups. This would lead one to expect a fusion of 
the basiephenoid with the parasphenoid, rather than a 
degeneiation of the latter bone. 

Now this fusion can actually be traced in the development 
of reptiles, e. g. the primitive Sphenodon , snakes, &c* 

Swinnerton and Howes ( 3 ) indicate that in Sphenodon a 
fusion of basiephenoid and parasphenoid takes place to form 
one bone, which in the adult resembles the “ basisphenoid " 
of snakes. At their development stage T the parasphenoidal 
splint is still independent of the overlying^ pre-sphenoidal 
cartilage, but presumably this latter is finally completely 
underlaid or even embiaced by extension of the parasphenoidal 
shaft. 

Paiker ( 4 ) shows that in the common snake the para¬ 
sphenoid aiiscs as u a long styloid tract of gianular tissue 
wedged between the trabcculee and reaches the pituitary 
body by its broad hinder end,” /, e. this tiact is situated in 
the fore-half of the basis cranii, and later becomes a sharp 
style of bone which broadens out under the pituitary space. 
At Parker’s Stage 4 the basisphenoid is seen to arise as 
u paired symmetrical films of bone, on the outer margin of 
the trabeculae where the latter pass into the basal plate. 1 ' 
At Stage 5 these films “ have grown inwards to meet and 
form one large bone, the basisphenoid proper." It occupies 
the roots of the trabeculee, but stops in front opposite the 
end of the parasphenoid. At Stage 8 “ the basisphenoid is 
now a compound bone, it was made from the two proper 
basisphenoid centres and has gained a bulging floor ana a 
large carinate rostrum from the parasphenoid. But neither 
the paiasphenoid nor the basisphenoid directly floor the 
cianial cavity." In this case there is no pre-sphenoid^ 
cuitilage. 

In the above-quoted cases, therefore, it is evident that, in, 
the basisphenoid, we are dealing with a compound para- 
basisphenoid. 

Dealiug now with the fossil Reptilia, we find that the 
paiasphenoid is best developed* in the Plesiosaurs, where 
it extends foi wauls from tne basisphenoid between the 
pterygoids, and, as usual, the parasphenoid partly underlies 
the basisphenoid to which it is adherent. * 

In the Squamata, Ichthyosauria, and most early reptiles, 
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the parasphenoid appears as a more or less slender shaft or 
process In front of the basisphenoid. For the Ichthyosauria 
the para-basisphenoid of (Jpklhalmosaurus ($) may be taken 
as a type, and for the Sauropterygia that of Tndetdus ( 5 ). 

Thus there is a characteristic form amongst the Beptilia 
for the compound para-bnsisphenoid bone, compound as wo 
know from a study of fossil and recent types. 

Coming now to a consideration of the Amphibia, we find 
that the living Amphibia are much too specialised to be of 
much assistance. All the Anura possess a characteii&tic 
T-shaped bone termed the p irasphenoid, with the cross of 
the T directed posteriorly. There is no trace apparently 
of anv basisphenoid. 

Wheu we turn to the fossil Amphibia, we find a much 
more satisfactory state of affairs. Watson ( 6 ), speaking of 
Loxomma^ says: “ the basisphenoid, parasphenoid, and 
ethmoid are fused together and only their lower surface is 
well s$en. The back of the basisphenoid is recessed for the 
antft'ior end of the basi-occipital, and what is presumably the 
posterior end of the parasphenoid projects backwards covering 
the lower surface of the latter bone.” This backward pro¬ 
jection of the parasphenoid (though not to undeilie the baar- 
occipital) is exactly paralleled in Opldhalmosaurus, certain 
of the Sauropteiygii, and even in Sphenodon itself. Further, 
<f the sides of the basisphenoid slope upwards, passing 
imperceptibly into the opisthotic and pio-otic. On each 
side of the bone in the region of the pituitary fossa is a 
powerful process, the processus basipterygoideus, which has 
a well-maiked, smooth, aiticulating surface on its antero¬ 
lateral side: deeply inipressel on the bone on the inner side 
of each of these processes is a groove which leads round 
from the side of the basis cranii to open in front into a 
foramen passing through the bone, which is undoubtedly the 
carotid foramen.” Anteriorly to this the bone takes the 
form of a nanow pointed splint exactly like those "of tho 
reptiles quoted above : hence the general form of this bone 
ill L'oxomma is exactly like that to be fouYid in the reptiles. 
Pteroplax , in the same paper by Watson, is stated to have a 
very similar basis cranii. Finally,, Fritsch ( 7 ) figuies 
numerous bones in the Branchiosaundae, <$x\, ot rhe same 
general form as the compound paia-ba^i.snhonoid of the 
snake, and to these applies the term u parasphenoid.” 

v Coming now to the fishes themselves, and the primitive 
Teleostomes in particular, we find that Watson ( 6 ), speaking 
of Mogabekthyii says: “ the basisphenoid of Megalichthya 
has sometimes carotid foramina just as in Loxomma . It has 
Ann. <fc Mag. N. Hist. Ser. 8 . Vol. xvi. 30 
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small but distinct basipterygoid processes which are, however, 
not provided with articulating surfaces but with sutural ones. 
The long paiasphenoid extends forwards to the premaxillss 
as it may do in Pteroplax , and its lateral borders are in 
contact with the pterygoids to which they afford support.” 

Here, again, the para-bnsisphenoid elements haveapparently 
the clmracteiistic form with which we arc dealing; and once 
having assumed that in Loxomma the posterior expansion is 
basisphenoid, the assumption is also made in the case of a 
similar expansion with processes and foramina in Mega - 
lichthys . That the assumption is correct in the case ot 
Loxomma there can be little doubt, from a consideration of 
piimitive Reptilian stiuctures. 

Bones of the basi-cranial axis in fishes are rarely preserved/ 
howevei ; in fact, the pi ©sent specimens, so far as can be 
asceitained, are almost unique in their perfect pieservation. 
Even the examples found by Fritsch lacked the aide-processes 
in every case, judging by bis figures ; but, nevertheless, 
the specimens weie well enough preseived to cause Fritsch* 
on several occasions to comment on their reniaikable resem¬ 
blance to the paiasphenoid of the Branchiosauiia, by which, 
piesumably, he would mean the compound para-basisphenoid 
as desciibed by Watson for Loxomma and Pteroplax. 

One definite fact seems to emerge from a consideration of 
the above points, and that is, that ceitain primitive fossil 
fisheBof the Ganoid group, certain of the piimitive fossil 
Amphibia—the Branchiosauria in particular,—and both 
living and fossil Reptilia, exhibit a bone on the ventral 
surlace of thecianium, possessing the same general form, the 
same lelationahips, and all agreeing, as will be gathered from 
the above, in 1 ©presenting in each gioup a compound para** 
basisphenoid, the parasphenoid in each case having a 
broadened posterior extension underlying the basisphenoid. 
Mega/ichthys stands as a type for the fishes, Loxomma and 
Pteroplax for the eaily Amphibia, Ophthalmoeaurus and 
Tricleidue for the fossil, and the Common Snake and 
Sphenodon for the recent reptiles. 

The present specimens make the case oven more conclusive, 
since in A and C we have the pituitary region well marked 
out ns already described. Now the pituitary body always 
comes into lelationship with that part of the cartilaginous 
basis cianii which later ossifies to foim the basisphenoid* 
Hence, in the present specimens we must assume that in A, 
in the pituitary region, we have the actual dorsal surface of 
the basisphenoid preserved. The depression for the pituitary 
body does not affect the ventral surface of specimen 
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because the actual basisphenoid is underlaid by a posterior 
broadened extension of the anterior shaft, which shaft and 
extension we must recognize as the parasphenoid on account 
of the dentate surface already described, and also by analogy 
with the structures described above for Fishes, Amphibia, 
and Reptiles. 

I think the evidence may be accepted as conclusive that 
specimens A, B, and C are actually compound bones built up 
of a posterior basisphenoid and an anterior shaft-like para¬ 
sphenoid, which, however, lias a posterior extension under¬ 
lying the basisphenoid and fused witli it ; and so we airive 
at the homology existing between the above specimens and 
the similar bone in such types as Megalichthys } Loxomma , 
Ophthalmo8auru8 } and the snake. 

Only one other point remains to be dealt with, and that is 
a consideration of the anterior lateral processes of the present 
specimens, which exhibit definite articulating facets. The 
bones with which these processes articulated are unfortu¬ 
nately not sufficiently preserved to allow of their characters 
being determined, but there is little doubt but that they 
are the pterygoids. 

These anterior lateral processes have an interesting 
bearing on the question of the autostylic and hyostylic modes 
of suspension of the jaws. 

Parker ( 8 ) and Swinnerton ( 9 ) have shown that Lepu 
dosteus and Amia possess similar processes from the trabeculae 
which aiticulate with a process (the “ pedicle **) of the 
palato-quadiate bar. Swinnerton discusses fully the import¬ 
ance ot this connexion between the basis cranii and the 
palato-quadrate bar. Dealing with the Teleostomi. he shows 
that there has been in the Teleosts a gradual reduction in 
the metapterygoid legion of the palato-quadrate bar, con¬ 
currently with an increase in the importance of the hyo- 
mandibular. He also notes that in those lowly forms in 
whioh the metapteiygoid region is large, a pedicle is sent off 
from ita upper border towards the trabeculro, and the trabeculae 
have on each side a projecting process td meet this pedicle. 

The evidence* Swinnerton says, u suggests that at some 
former time an actual connection or aiticulation must have 
existed between the pedicle [of the palato-quadrate bar] and 
the trabeculae.” As already noted, Parker indicates that 
such a condition exists in Lepidosteus , in which at all stages 
from the embryo, two-thirds of an inch long, up to the adult 
condition, there is a strongly developed pedicle forming an 
Articulation with the “ basipterygoid ” process. He says : 
** the proximal part of each trabecula has developed an 

30* 
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oblong facet of cartilage for articulating with the pedicle o£ 
the suBpensorium.” 

Swinnerton notes that *Smith Woodward has discovered 
that in Lepidotua there is a stout process of the metapterygoid 
which bears a large facet which may have articulated with a 
lateral element in the cranium, owinndrton believes that 
this process is the homologue of the podicle of the palato- 
quadrate bar in JLepidoateus , After a consideration of Smith 
Woodwaid’s desciiption and figures (io) it becomes difficult, 
however, to suppose that the “lateral element in the 
cranium,” mentioned by him, can represent the basipterygoid 
processes as in Lepidosteus , since in Lepidotua he figures 
well-developed basipterygoid processes of the w parasphenoid" 
which apparently have sutural terminations, and therefore 
could not have been apposed to the facet which is found on 
the anterior piocess of the metapterygoid, though there can 
be little doubt that these basipterygoid processes united with 
the pterygoid region. 

Watson has shown that Megalichthya has similar processes 
from the basisplienoid region of the basis cranii,arid that 
these have a sutural union with the pterygoid region, and 
that Loxomma and Pteroplax also possess exactly similar 
processes of the “ basisphenoid ” articulating with the same 
legion. In the present specimens the basipterygoid or 
anterior lateral processes bear articulating faces, and, we may 
take it, correspond with those of Lepidosteus , Lepidotua^ and 
Megalichthya amongst fishes, and with the similar processes 
of the basisphenoid region as described by Watson in 
Loxomma , Pteroplax , and Batraohiderpeton amongst the 
fossil Amphibia, and 4n which the articulation is by facet 
with the pterygoid region. 

It appears, then, that the additional pedicular articulation 
of the palato-quadrate region with the trabeculse is simply 
continued in an homologous form in the union of pterygoid 
legion with the basipterygoid processes, a union by facet or 
suture. 

Swinneiton notes that in the Selachii also there is a 
constant recuirence of this pedicle of the palato-quadrate 
region, pointing back to an ancestor “ which certainly 
possessed that feature.” 

In that case, on the evidence brought forward above* W4I 
have a line passing from the Selachii through the primitive 
Teleostomes to the primitive Amphibia and Reptiiia, Ojft 
which line there is this characteristic pedicular connexion 
between the palato-quadrate region and the trabeculae of life 
chpndrocraoium, and hence these groups all a^ree in possess* 
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ing this distinctive type of ft autostyly,” This points very 
strongly to an affinity along this line and to a derivation of 
the Tetrapoda from some group of primitive Teleostomes. 

It is to be noted also that this characteristic “ autostyly” 
we have traced, is not the “ autostyly ” of the Dipnoi, nor 
does it agree with the condition in the Tetrapoda to which 
that term is usually applied. In the former group the 
quadrate region of tne palato-quadrate bar is directly fused 
to the auditory capsule; in the latter the primitive mode of 
attachment, ad Watson has shown for Loxomma , Batrachid- 
trpeton j Ac., is for the quadrate region to come into 
connexion! not with the auditory capsule, but with the 
-dermal cheek-bones—the squamosals. 

We have therefore three distinct methods by which the 
palato-quadrate bar has come to possess an u autostylic ” 
suspension, and, since this same term has been applied 
indiscriminately to all three, considerable confusion exists in 
consequence* 

The foregoing observations have thus supported two strong 
arguments m favour of a primitive Teleosfcorae, and against a 
Dipnoan, deiivation of the Tetrapoda 

(1) The compound para-basisphenoid bone has a similar 
form in primitive Teleostomes and all piimitivo Tetiapoda, 
while the corresponding bone of the Dipnoi is totally 
different. 

(2) In both primitive Teleostomes and Tetrapoda the 
palato-quadrate has a “ pedicular ” autostylic suspension, 
while the type of autostyly present in Dipnoi is not found in 
Tetrapoda. 

References. 

(i) Traquair. h British Carboniferous Ganoid Fishes: Palteoniscidse n 
t^al. Soc.], v. 16, pL ii. fig. 5. 

(*) Fritsch. 4 Fauna der Gaskohle und der Kalksteine der Porm- 
formation Boh mens.’ Band in. Hoft ii. p. 79, text-fig. 278: 

Band iii. Heftiii. 

( 3 ) Swinnrbton and Howbs. 44 On the Development of the Skeleton 

of the Tuatara, Sphenodon punctatu*,' 1 Trans. Zool. Soe. vol. xvi. 
(1003), pp. 1 - 86 , pis. i.-vi. 

(4) W. H. Parker. “On the Structure and Development of the 

Skull in the Common Snake ( Trop\d<motu$ matrix)* Phil. Trans. 
Roy. Soc. 1878 (pt. ii.), pp. 385-417, pis. xxvii.-xxxiii. 

U) 0. W, Andrbws. 1 British Museum Catalogue of the Marine 
Reptiles of the Oxford 01 * 7 .’ Part I. pp. 12-16, text-fig. 7 : 
pp. 160-162, text-figs. 73 & 74. 

( 6 ) D.M.S. Watson. “The larger Coal Measure Amphibia/ Mem. 

A Proc. of the Manchester Lit A Phil. Soc. vol. Ivii. ( 1012 - 13) N 
pp. 1-14, text-figs. 1 A 2, pi. i. 

( 7 ) Fritsch. 4 Fauna der Gaskohle und der Kalksteine der Perm- 

formation Bohmens.’ Krater Band, pp. 69 A 83, pis. hi. A ix. 



434 Mr. R. E. Turner on Fossoridl Hymmopfera • 

(8) W. K. Patikkii. “ On the Structure and Development of the 

Skull in Lepidosteus osaeus” Phil. Trims. Roy. Soc. voh clxxiii. 
(1882). 

( 9 ) Swinnrmton. “ Morphology of the Teleostean Head Skeleton.” 

Journ. of Micr. Science, vol. xlv. (1002), pp. 603-504, text-figs., 
pie. xx\iii.-xxxi. 

( 10 ) A. Smith Wood warp. “On the Cranial Osteology of the Meeo- 
360JC Clan old Fishes, Lepidotu* and Dapedtua” Proc. Zool. Soc. 
1893, pp. 559-505, text-figs, pis. xlix. & 1. 


L11L— Notes on Fossorial Hymenoptera .—XVIII. On the 
Australian Species of Bembcx. By Rowland E. Turner, 
F.Z.S., F.E.S. 

So little was known of the Australian species of Bembex at 
the time of Handlirsch's fine monograph of the genu* (1893), 
that I think a key including the species since described, and 
also those described by Smith, most of which were not 
kuoun to Handlirsch, may be useful. The geuus is not so 
well represented in Australian collections as should be the 
case ; probably this is due to the extreme rapidity of flight 
rendering capture difficult, for in sandy localities many 
of the species are very common. They burrow in sand, 
often in colonies—that is, a number of specimens form 
burrows close together in suitable localities. Little is known 
of the habits of Australian species, but in other countries 
the burrows are often left open and fresh flies supplied 
to the larva daily. Further collecting will doubtless result 
in the discovery of more species. 

Key to the Australian Species of Bembex. 
drf. 

1 Anterior femora serrate. B . eycm, Jlaudl. 

Antnior femora not serrate. 2. 

2. Spur of fore tibia much dilated and 

flattened . 8. 

Spur of tore tibia not roundly dilated .. 4. 

3. Bands of apicRl doisal segments inter¬ 

rupted ..... B> calcarina , Handl. 

Bauds of apical dorsal segments con-* 

tinuous .. .,... B.Jtaviventri*) 8 m. 

4. Second central segment with a small 

tabeicle on each side of the huge 

median tubeicle .. B, lobtmana, Handl, 

Second ventral segment without lateral 
tubercles .... 5. 

5. Basal joint of fore tarsus strongly dilated, 3, 

Basal joint of fore tarsus not dilated,.,, 9, 
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0. Clypeus and labrum deeply longitudinally 

grooved on each side .... 7. 

Clypeus and labrum without grooves .. 8 . 

7. Labrum with a narrow median groove at 

the base . B.jtavifrons, Sm. 

Labrum without a median groove. B. pectt/upes, I land 1. 

8 . Second and third joints of fore tarsus very 

strongly produced outwards; basal 
joint of intermediate tarsus dilated; 
fourth dorsal segment with a pale 

fascia ... B. palmata , Sm. 

Second and third joints of fore tarsus 
normal; basal joint of intermediate 
tarsi not dilated; fourth dorsul seg¬ 
ment entirely black . B . veaptformis, Win. 

9. Second ventral segment with a raised 

transverse lftmella ... B. lamellata, Ilaudl. 

Second ventral segment with a longitu¬ 
dinal carina or tubercle. 10 . 

10. Tubercle of the second ventral segment 

bifld at the apex. B, fur cola, Eiichs. 

Tubercle of the second ventral segment 
not bitid . 11 . 

11. Sixth ventral segment normal, without a 

carina or raised triangular area .... 12 . 

Sixth ventral segment with a carina or 
raised triangular area. 10 . 

12. Intermediate femora serrate . 13. 

Intermediate femora not serrate . 18. 

13. Three basal dorsal segments with broad 

orange bauds .... B. amvofasciata, Turn. 

Without orange colouring. 14. 

14. Labrum and clypeus black. 15. 

Labrum and clypeus yellow . 17. 


16. The senation ot the intermediate femora 

extending to the apex; pale markings 

on abdomen almost or quite obsolete . B.funebi is, Turn. 

The intermediate femora serrate in the 
middle only; pale markings of the 

abdomen more developed.. 18. 

10. Black lobes of the basal joint of the fore 
tarsus well developed and clearly 
divided, intermediate and hind legs 

mostly yellow .... B . atrtfr<M9 } Sm. 

Black lobes of fore tarsus not clearly 
divided; intermediate legs mostly, 

. hind legs wholly black . B. wvera, Sm. 

17. Serration of the intermediate femora well 

developed and extending to the apex; 
thorax and abdomen black, with a few 

narrow abdominal fascia) . .. B, trepida, Handl. 

Serration of intermediate femora nearly 
obsolete and not extending to apex; 
thorax and abdomen mostly yellow .. B. lattfasciata, Turn. 

18. Abdominal fascics very “broad, yellowish 

green; sixth ventral segment emar- 
ginate at the apex, seventh dorsal 
segment sinuate at the sides ... B. mantupiata, Handl. 
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Abdominal fascim narrow and pale; sixth 
ventral segment not emargmate f 
seventh dorsal segment not sinuate at 
the sides ... 

19. Sixth ventral segment with a raised, 

flattened, triangular tubercle. 

Sixth ventral segment with a low longi¬ 
tudinal carina. ; ... 

20. Clypeus pure white, with a black basal 

fascia, eubconcavely truncate ante¬ 
riorly ; apical joint of antenme 
strongly bent and pointed, three sub- 

apical joints strongly Burned. 

Clypeus and antenme differing from the 
aoove characters... 

21. Tubercle of second ventral segment not 

much curved, broadly truncate at the 

apex... .. 

Tubercle of second ventral segment 
strongly curved, pointed at the apex . 

22. Abdomen yellow beneath; basal joint 

of the anterior tarsi with eight spines. 
Abdomen black beneath; basal joint of 
the anterior tarsi with six spines . .. 

23. Olypeus, scape beneath, and legs almost 

entirely yellow .. 

Olypeus and legs mostly black, scape en- 
tiiely black ...... 

24. Eighth and ninth joints of the antennae 

prominent behind .... 

Eighth and ninth joints of the antennae 
not prominent.. .. 

25. Seventh dorsal Begment brondly rounded 

at the apex; abdomen entirely black , 
Seventh dorsal segment narrower, tiun- 
cate at the apex, or feebly emarginate. 

20. Abdominal fascice interrupted, not very 

broad.. 

Abdominal fascico continuous, very broad. 


$$. 

1. Basal joint of the fore tarsus with twelve 

or more spines. .. . 

Basal joint of fore tarsus with six to eight 
spines .... .. 

2. Clypeus and labruw with a deep longi¬ 

tudinal groove on each side. 

Clypeus almost, labrum quite without 


grooves .. 

8. JDiscal area of the mesonotuxn marked 

with yellow. 

Disral area of the mesonotum without 
yellow markings. 

4. Sixth dorsal segment with yellow mark¬ 

ing* . 

Sixth dorsal segment entirely black.... 

5. Abdominal fascice very broad, occupying 

at least half the length of the segment. 


ourtitans, Mandl. 

20 . 

25. 


B,Jtaoipes, Sm. 
21 . 


22 . 

23. 

B. tvbei'culuvntris, Turn, 
B. mackayeneis , Turn. 
littoraU* , Turn, var. 

24. 

B . musca, llandl. 

B. lit torn Its, Turn, 

B. leeuwinentis, Turn. 

20 . 

B, variability Sm. 

B. raptor, Sm. 

2 . * 

8 . 

B,Jlavtfron$, Sm. 

B, pectmijpet. Hand!. 

4. 

11 . 

5. 

10 . 

6 . 
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Abdominal fascia narrower .. 9. 

&4§ixtk dorsal segment with a large median 

spot .... 7. 

Sixth dorsal segment with a spot on eftch 
side . 8. 

7. Sixth dorsal segment broadly rounded 

at the apex.. B. lobimana, Handl. 

Sixth dorsal segment narrowly rounded 

at the apex... B. mariupiata , Handl. 

8. Second ventral segment entirely yellow. B. lahfasoiata, Turn* 
Second ventral segment black in the 

middle and at the base.. B> raptor , Sm. 

9* Abdominal fasciae continuous. B.Jtaoix'entns, Sm. 

Abdominal fasciae narrowly interrupted. B>Jlawpe$ y Sm. 

10. Tibia entirely yellow; basal joint of 

fore tarsus with seven spines. Large, 

17 mm. in length . B. palmata , Sm. 

Tibia with broad black line; basal joint 
of fore tarsus with six spines. Smaller, 

„ 13 min. in length . B, tit tor alt* t Turn., var* 

11. Third and fourth dorsal segments en¬ 

tirely black, first with a broad faecia . B, vcapifoi'ini*, Sm. 

Third dorsal segment at least with a 
fascia, when the fourth is entirely 
black, then the first also without a 


fascia . 12. 

12. Clypeus and labrum entirely black .... 13. 

Labrum at least yellow. 14. 

13. Thorax entirely black. B. keuwintn*is y Turn. 

Thorax with lateral yellow spots on 

mesonotum and pcutellum... B. wrera, Sm. 

14. Clypeas entirely black . B . atnfrons , Sin. 

Clypeus at least partially yellow . 16. 

16. Eyes strongly convergent above, second 
vential segment with a low caritia 

from the base . B. cursitans, Ilandl. 

Eyes not strongly convergent above .... 16. 

16. With a small yellow spot on each side of 

the anterior ocellus. Length never 
exceeding 15 mm. v ........... .. 17. 

Without a yellow spot on each side of 
the an tenor ocellus. Length always 
exceeding 15 mm. B.furcata , Erich*. 

17. Third cubital cell distinctly longer on 

the radius than on the cubitus. B % variabilis , Sm. 

1 Third cubital cell no longer on the radius 

than on the cubitus, if As long. B, mackayenw, Turn. 


J have not seen B* lamellata, Hand]., so cannot include 
tfite female m my key. The species of the tnusca group are 
so close that I cannot tabulate the females on the insufficient 
material available. Some of the species of this group appear 
to have the spines of the fore tarsi much more strongly 
spatulate than others ; colour is very variable and not 
reliable in distinguishing t^ese species. 
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Bembex egens , Handl, ^ 

Bet)\bex egens f Handl. Sitzber. Akad. Wies. Wien, cii. p.jT68 (1893). $ . 

ffab. Australia. 

1 have not seen this species, which belongs to the same 
group as /laviventris, Sm,, but may be distinguished from all 
other Australian species by the serration of the anterior 
femora. No definite locality is known. 


Bembex calcarina , Ilandl. 

Bembex calcanna , Ilandl. Sitzber. Akad. Wise. Wien, cii. p. 764 
(1803). <f. 

Bab. Adelaide. 

This species, of which I have not seen specimens, is very 
near fiaviventns, Sm., from which it may be distinguished 
by the interrupted bands on the apical dorsal segments, 
w'hich are continuous in that species. There is no mention 
in ilandlirsch'g description of any abnormal structure of the 
apical joint of the intermediate tarsus, which in jlaviventris 
is very long and slender at the base. Handlirsch, in his 
key, refers under calcanna to his figure of an intermediate 
metatarsus which, according to the plate and description, 
belongs to egens . This is evidently a slip, the only one 1 have 
yet found m the work of that author. 


[ Bembex jlaviventris , Sm. 

Bembex Jlaviventris , Sm. Ann. & Mag. Nat. Hist. (4) xii. p. 299 
(1873). cf 

This is very near calcarina , Handl., which may prove to 
be a synonym or subspecies. I have not taken the species 
m j self. * 

Bab . Southern Cross, W.A.; Perth, W.A. 

Bembex palmata } Sm. 

Bembex jxilmata, Sm. Oat. II) m. B.M. iv. p. 326 (1866). <J. 

Bembex tndentiiua , Sm. Ann, & Mag. Nat. Iiist (4) xii. p. 298 
(1873). 

Hab. Mackay, Q. ; Toowoomba, Q.; Moruya, N.S.W*; 
Victoria. 

The male is easily distinguished from flavifrona by tW 
normal cJypcus and labrura and by the fewer spines on the, 
basal joint of the fore tarsus. It is nearer in structure 



Mr, It. E. Turner on Fossorial Hymenoptera . 439 

vespiformis , Sm., but differs conspicuously in the colouring 
of the abdomen, in the much broader joints of the fore 
tarsus, and in the acute spine of the eighth ventral segment* 

Bembex vespiformis, Sm. 

Bembex vesptfbrmia, Sm. Cat. Hym. B.M. iv. p. 327 (1858). $ <J; 
Handl. Sitzber. Akad. Wiss. Wien, cii. p. 93 (1893). 

Hab . Adelaide [Smith) , type <? ; Townsville, Q. (Dodd) ; 
Kalamunda, W.A, ( Turner ); Waroona, W.A. ( Berthoud ). 

This species is easily distinguished by the broad band on 
the basal dorsal segment, sometimes the second and third 
dorsal segments also have narrow bands, often interrupted, 
the fourth always without a band ; scutellum with a spot on 
each side, mesonotum immaculate. The male structural 
characters are the very broad basal joint of the fore tarsus, 
which has seven spines on the outer margin and is edged 
with black near the apex; the seventh joint of the flagellum 
strongly excised beneath, with a strong spine at the base, 
eighth joint with a minute spine at the base; secoud'ventral 
segment with a strong tubercle, sixth and seventh unarmed; 
apical spine of the eighth stout, truncate or feebly bilobed 
at the apex. West Australian males have the seventh dorsal 
segment mostly, the sixth and the apex of the fifth entirely, 
brownish yellow ; in Adelaide and Queensland specimens the 
seventh and fifth are black, with two yellow spots on the 
seventh in one Queensland specimen, the sixth sometimes with 
a yellow apical band, sometimes without. It appears to me 
that the stipes of the genitalia in the Adelaide form are 
distinctly broader than in the West Australian specimens 
and also somewhat different in sculpture. In Queensland 
specimens the wings are infuscate on the discoidal area. 

Bembex Jlavifrons , Sm. 

Bembex Jlavifrone, Sm. Cat. Hym. B.M. iv. p. 324 (1856). $>. 

Be>nbar sauemrei, Ilandl. Sitzber. Akad. Wi&s, Wien, cii. p. 873 
(1893). $. 

Hab. Adelaide (Smith, Handlirsch) ; Mackay, Q. (Turner); 
Port Denison, Q. (Handlirsch). 

The distinguishing characters are the deep, lateral, longi¬ 
tudinal furrows on the labrum and clypeus; the large 
number of spines on the basal joint of the fore tarsus, eighteen 
in the male, thirteen in the female; the form of the seventh 
tergite of the male, strongly produced at the apex and truu- 
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cate, deeply sinuate $t the sides and slightly serrate above 
the sinuation ; the anterior tibiae of the male are produced 
at the outer apical angle and furnished with two long spines? 
the intermediate femora are feebly serrate beneath; the 
eighth joint of the flagellum is strongly thickened at the 
base and excavated. The labrum of the male has a distinct 
longitudinal groove from the base, which is also visible but 
less distinct in the female. 


Bembex pectinipee, Ilaudl. 

Bembex pahnata, Sm. Ann. & Mag. Nat. Hist. (4) xii, p. 298 t(18?3). 
<5 (hoc Smith, 18o0). 

Bembex pectwipes, Ilaudl. Sitzber. Akad. Wisa, Wien, cii. p. 875 
(1893). ?. 

I am not quite sure that my identification of pectinipes is 
correct. The type of palmata is identical with Townsville 
specimens, and differs from g flavifrons from Mackay in 
the less produced and less sinuate seventh tergite, in the 
abscnce^of a longitudinal groove on the middle of the labrum, 
and in the greater development of the pale markings, espe¬ 
cially in the presence of a large nfark on the seventh tergite 
and of a large U-shaped mark on the mesonotum. The 
female differs in the more convex clypeus, in which the 
lateral grooves are almost obsolete, and in the total absence 
of grooves on the labrum; the pygidium-fhas a better-defined 
pygidial area and is less closely punctured, and the pale 
markings are more strongly developed, especially on the 
scutellum, which has a transverse band, not merely lateral 
spots as m typical fiavifrons . 

llab. Townsville, Q. ; Port Darwin, N.T. 

The differences between the two forms are so small com¬ 
pared with the many features in common, especially in the 
male, that I doubt if they should be treated as more than 
local races. 


Bembex trepida , Haudl. 

Bembex trepida, Ilaudl. Sitzber. Akad. Wise. Wien, di. p.759 (1898). 

rf. 

Hub. Adelaide, S.A. 

1 only know' the male of this species. It is very near 
atnfrons and funebris, differing from the former in the serra¬ 
tion of the intermediate femora, which reaches the apex, in 
the yellow colour of the labrum, clypeus, and underside 
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of the scape ; from the latter in the same points in colour, 
in the much less broadly rounded seventh dorsal segment, 
and in the much more developed black lobes of the basal 
joint of thp fore tarsi. 

Bembex sever a , Sim. 

Bembtx severa, Sm. Ann. & Mag, Nat. Hist. (4) xii, p. 207 (1873). 5 
(hoc d )• 

Hab. Swan River, W.A, (Du ttoulay ). 

1 think the female must be taken to be the type of this 
species. The male described by Smith appears to b efunebris 
with more developed abdominal fasciae, but 1 do not think 
that the female belongs to the same species, but to another 
male from the same collection, placed by Smith in the senes. 
This is a more robust insect, with the serration of the inter¬ 
mediate femora not reaching the apex, m this point resem¬ 
bling atrifrons, from which it differs in the very slight 
development of the black lobes of the fore tarsus, in the 
more robust form, and in the more broadly rouuded seventh 
dorsal segment. In both sexes the labrum and clypcus fire 
black. The thorax of the male is almost entirely black, but 
there is a yellow spot on the tegula. The antennae are as in 
atrifrons , but the hollowing of the apical joints is more 
distinct. There are seven spines on the basal joint of the 
fore tarsus in both sexes. 


Bembex atrifrons , Sm. 

Bembex atrifrons, Sm. Oat. Ilym B.M. iv. p. 327 (1866). J. 

Bembex Jlaoxlabru, Sm Ann. k Mag. Nat. llist. (4) xu. p. 299 (1873). 
$ * 

Bembex atrifrons, Turn. Proc. Zool. Soc. London, p. 353 (1910). d 9 • 


Hab. South Perth (Giles); Yallingup and Busselton, 
W A. (Turner*). 

The male has the serration of the intermediate femora not 
extending cither to the base or apex, the intermediate tibiae 
flattened broadly at the apex, the ba^al joint of the inter¬ 
mediate tarsus broadly, emarginate at the base beneath, the 
basal joint of the anterior tarsus with seven spines on the 
outer.margin and a row of black lobes, a faint longitudinal 
Carina on the third ventral segment, as well as the usual 
tubercle on the second, the labrum black, the maudibles 
yellow at the base, *nd the scape entirely black. The female 
has the scape more or less yellow beneath and the labrum 
almost entirely yellow. 

Allied to treptda, Handl. 
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Bembex funebris , Turn. 

Bembex severe, Sm. Ann. & Mag. Nat. Hist. (4) xii. p. 298 (1878). 
<3 (noc $). 

Bembex funebria, Turn. Proc. Zool. Soc. London, p. 868 (1910). <f . 

Hub. South Perth, W.A« (Giles) ; Busselton, W.A. 
(Turner). 

The male may be distinguished from the nearly allied 
atrifron8 by the complete or almost complete absence of 
abdominal fascise, the only markings being on the legs, by 
the greater extent of the serration of the intermediate femora, 
and by the greater apical breadth of the seventh dorsal 
segment. The lobes of the basal joint of the fore tarsi are 
less developed than either in atrifrons or trepxda . The female 
is unknown. The specimen described by Smith as the male 
of severa has the fasciae of segments 2-4 developed, but 
broadly interrupted. 

Bembex aureofasciata , Turn. 

Bembex aureofasciata , Turn. Proc. Zool. Soc. London, p. 364 (1910). <$. 

Hab . South Perth, W.A. (Giles) ; Waroona, W.A. 
(Bert baud ). 

In structure this is allied to funebria, but may at once be 
distinguished by the broad orange fasciae of the three basal 
dorsal segments and by the almost smooth seventh dorsal 
segment. 


Bembex lobimana , Handl. 

Bembex lobimana, Handl. Sitzber. Akad. Wiss. Wien, cii. p, 756 (1893). 
cf ?• 

Hab. New South Wales. 

I have only seen the female of this large species. The 
basal joint of the fore tarsus has seven spines. The clypeus 
of the male is much more broadly flattened in front than in 
the female. 


Bembex marsupiata $ Handl. 

Bembex marsupiata, Ilandl. Sitzber. Akad. Wiss. Wien, cii. p. 797 
(1893). J?. 

Hab. Waroona, W.A. ( Berlhoud ). 

Both this species and lobimana have the, abdominal fasciae 
very broad, and have seven spines on the basal joint of the 
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fore tarsus of the female. In marsupiata the female has 
the sixth dorsal segment more narrowly rounded than in 
lobimana. 


Bembex latifasciata , Turn. 

Bembex latifasciata , Turn. Ann. & Mag. Nat. Hist. (8) x. p. 57 (1912). 
rf ?• 

Hab. Strelley River, W.A. (Giles) ; Roeburne, W.A. 

This belongs to the group of lobimana and marsupiata . 
The serration of the intermediate femora is almost obsolete, 
but is just visible. The tubercle at the base of the first 
ventral segment is much more strongly developed than in 
marsupiata , the sixth ventral segment is not emarginate at 
the apex as in that species. The markings on the thorax 
are much more strongly developed in the present species and 
the seventh dorsal segment is rounded at the apex, not trun¬ 
cate as in marsupiata . The female has the sixth dorsal 
segment narrowly rounded at the apex, with a yellow spot 
on each side. It is a much smaller species than marsupiata . 
There is a female of the species in the British Museum from 
Hermannsburg, Central Australia. 

Bembex furcata, Erichs. 

Bembev furcata , Erichs. Arch. f. Natuiges. viii. p. 266 (1842). $>. 

Hab . Launceston, Tas. ( Simson) ; Eaglehawk Neck, Tas. 
( Turner ) ; Hobart, Tas. (H alker) ; Cottesloe, W.A. (Giles); 
Woodford, N.S.W. (G. A . Waterhouse ) ; Leura, N.S.W. 
(Froggatt). 

This is one of the commonest species in the southern 
portion of Australia, though rare in the south-west. It 
appears to be the only representative of the genus in Tas¬ 
mania. The male is easily distinguished by the furcate 
tubercle of the second ventral segment; the sixth ventral 
segment is armed with a transverse ridge produced in the 
middle into a rounded tubercle. The labrum usually, and 
often the clypeus, of the male is black, of the female yellow. 

Bembex cursitans , Handl. 

Bembex cumtans , Handl. Sitaber. Akad. Wiss. Wien, cii, p. 702 
(1898). . 

Hab. Yallingup, ,W.A. ( Turner ) ; South Perth, W.A, 

(Giles)* 
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This is a common species iu South-western Australia* 
The male has a large tubercle on the second ventral segment* 
a low longitudinal carina on the third! and the sixth Unarmed. 
The seventh dorsal segment is truncate at the apex. The 
eyes are more strongly divergent towards theclypeus in 
both sexes than in other species. 

Bembex flavipes, Sm. 

Bembei\flavipt8 } Sm. Cat. Hyt$. B.M. iv. p.325 (1856). 2; Tam. 

Proc. Zool. Soc. London, p. 502 (1908). cf* 

Hub. Mackay, Q. (Turner); Townsville, Q. (Dodd)‘i 
Alexandria, N.T. ( Stalker\ ; Adelaide River, N.T. (Walker), 

The male is easily distinguished by the white clypeus, 
which has a black band at the base and is almost vertically 
truncate anteriorly, the face of the truncation subconcave 
and the apex widely and shallowly emarginate. There is a 
largo tubercle on the penultimate joint of the antennae, and 
the apical joint is very sharply bent in the middle, the apical 

? oint being almost at right angles to the rest of the joint. 

he ventral surface of the abdomen is armed as in the musca 
group with a large tubercle on the second segment, truncate 
at the apex, and a flat triangular tubercle on the sixth 
segment. The female has the elypeus yellow, with a more 
or less defined A-shaped black mark at the base, strongly 
convex, the auterior tarsi with six spines on the basal joint, 
and the sixth dorsal segment marked with two yellow spots. 
In both sexes the ventral surface of the abdomen is almost 
entirely yellow. The female might possibly be confused 
with some of those of the musca group, but the markings 
are much more extensive aud the form of the elypeus > 
different. 


Bembex musex, Hand]. 

Bembex mueca, Ilaudl. Sitzber, Akad. Wiaa, Wien, cii. p. 844 (189S)* 

Hab. Australia. 

I have not been able to identify this Bpecies with 
certainty. It is very near B. littoralis , Turn., but seems 4o 
differ a little in the structure of the eighth and ninth joints 
of the antennse. The male only is described. 
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Other closely allied species in this group are:— 

Bembex littoralis , Turn. 

Bembex lit tor alia, Turn. Proc. Zool. Soc. London, p. 602 (1908). <J. 
tfab. Port Darwin,.N.T. 

This species has the tubercle of the second ventral segment 
curved and acute as in B. musca. A form from Perth, 
apparently a variety, lias the markings strongly developed 
and the clypcus yellow. 

Bembex mackay ensis , Turn. 

Bembex maekayensie, Turn. Proc. Zool. Soc. London, p. 351 (1910). 

<f 8. 

Hab. Mackay and Cairns, Q. (Turner). 

Bembex tuberculiventris , Turn. 

Bembex tuber enliven Turn. Proc. Zool, Soc. London, p. 503 (1908). 

tf. 

Hab . Cooktown, Q. 

The two last species have the tubercle on the second 
ventral segment truncate at the apex, not acute as in musca ; 
tuberculiventris also has eight spines on the basal joint of the 
anterior tarsi, not six as in the other species of the group. 
The ventral abdominal segments are nearly entirely yellow 
in tuberculiventris , black in mackayensis. In the shape of the 
tubercle these two species somewhat resemble Jlavipes , Sm., 
but the clypeus and antennae are very different. 

The number of females of the musca group available is 
very small, and the colour and markings vary much in the 
same species. Except in the case of mackayensis I do not 
feel sufficiently certain as to the correct association of the 
sexes to venture to describe them. A form of which I 
possess both sexes from Perth and Kalamunda, W.A., and 
which I take to be a highly coloured variety of littoralis , 
Turh.j has the markings on the disc of the mesonotum and 
ou the five basal dorsal segments of> the female well deve¬ 
loped, also on the six ba*al segments of the male, the clypeus 
in both sexes being yellow with a small black mark on each 
aide*near the base, and the fore tarsi in both sexes are without 
the black margiual line which is present in specimens of 
littoralis taken in the same locality. I have referred to this 
form in my key as a variety of littoralis , but it is quite 
possible that it may prove to be distinct when specimens are 
available for the dissection of the male genitalia. 

* Ann. c6 Mag . JV. Hist. Ser. 8, 'Vol. xvi. 31 
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Bembex lamellata , Handl. 

Bembex lamellata , Handl. Sitzber. Akad. Wiss. Wien, oil. p. 842 
(1893). 

/fai. Adelaide, S.A. 

1 have not seen this species. 

Bembex variability Sm. 

Bembex variabilis, Sm. Cat. Hyra. B.M. iv. p. 326 (I860). $. 

Bembex crabronifortnts, Sm. Ann. & Mag. Nat. Hist. (4) xii. p. 290 
(1873). d t 

Hab. Maekay, Q. ( Turner) ; Townsville, Q. {Dodd) ; Port 
Darwin, N.T. (G. Turner); Baudin Island, N.W.A. ( Walker ); 
South Perth, W.A. (Giles) ; Waroona, W.A. (Berihoud) ; 
Yallingup, W.A. (Turner); Adelaide, S.A. (Handlirsch) ; 
Hunter River, N.S.W. (Smith), 

I can see no structural differences between variabilis, Sm., 
and raptor , Sm., in the male sex, but have not been able to 
examine the genitalia. At one time I thought they might 
prove to be local races of one species, but I have since takeu 
both forms on the same day in King's Park, Perth. The 
male variabilis has the abdominal fasene interrupted and the 
basal joint of the anterior tarsus bordered with black on the 
outer edge; the thoracic markings are also less developed 
than in raptor . These colour-differences also exist in the 
female, in which sex also the second ventral segment is 
more sparsely punctured in raptor than in variabilis and the 
sixth dorsal segment slightly broader in vanabilis . 

Bembex raptor , Sra. 

Bembex raptor, Sm. Cat. Hyw. 1).M. iv. p. 320 (1866). 

Hab. Adelaide, S.A. (Smith); Killalpanina, E. of Lake 
Eyre, S.A. (Hillier) ; Herraaunsburg, N.T. ( Hillier ); Alex¬ 
andria, N.T. (Stalker) ; South Perth, W.A. {Giles) ; Nicol 
Bay, W.A. (Du Boulay) ; Townsville, Q. (Dodd). 

This seems to be the commonest form in Central Australia. 
Handlirsch seems to include it in his description of the very 
closely related vanabilis. *■ 

Bembex leeuwinensis , sp. n. 

rf. Niger; martdibulis in medio sordid© albidis; orbitis interioribus 
angustissime, tibiis tarsisquo anticis subtus, tibiiaque intermedia 
subtas basi flavis; tarsis apice brunneis; alia hyalinis, veAis 
fusoo-fetrugineis. 
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£. Mari aimilis; segmentis doraahbus secundo tertioque fascia 

transversa angusta uudulata utrinque sordide albidis. 

Var. 6 . Clypeo labroquo plus minus sordid© albidis. 

Long., 6 2f 14-15 mm. ^ 

<?. Antennee normal, the apical joint stout, not curved,* 
blunt at the apex, Clypcus rather strongly cdftvex, truncate 
at the apex, depressed on the middle of the apical margin. 
Eyes diverging slightly below. Basal joint of fore tarsus 
with seven spines; intermediate femora not serrate. Second 
ventral segment unarmed, sometimes with a very obscure 
longitudinal carina ; sixth ventral segment with an obscure 
longitudinal carina, sometimes almost obsolete, also with an 
obscure oblique carina on each side converging towards the 
apex, the enclosed space more sparsely punctured than the 
rest of the segment, the apical margin of the segment 
slightly undulating; seventh ventral segment with a well- 
marked longitudinal carina; seventh dorsal segment broadly 
rounded at the apex. Anterior wmg nearly two-and-a-half 
times as long as the breadth of the thorax, third cubital cell 
about equally long on the radius and on the cubitus. 

$ . Seven spines on the basal joint of the anterior tarsus; 
second ventral segment sparsely punctured in the middle, 
more closely and finely on the sides ; sixth ventral segment 
convex, subcarinate longitudinally in the middle ; sixth 
dorsal segment narrowly rounded at the apex. 

Bab . Yallingup and liusselton, W.A. ; December and 
January (Turner). 

This belongs to the group of B. vaiiabilis, but is easily 
distinguished by the difference in colour, by the much less 
de\ eloped carina of the second ventral segment, and by the 
different shape of the seventh dorsal segment. The female 
has the sixth dorsal segment more iounded at the apex than 
in variabili8 aud much more sparsely punctured. 


LIY .—A new Bat from Northern Nigeria • 

By Oldfield Thomas. 

(Published by permission of the Trustees of the British Museum.) 
Scot&cus falubce, sp. n, 

A medium-sized brown species, rather larger than S. hirundo . 
^ General characters very much as in 8. hirundo , to which 
the new form is most nearly allied. Size rather larger. 
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Fur 3*5 mm. in length on the shoulders. General colour 
sepia-brown, but the Fight bases of the hairs showing through, 
especially across the shoulders, where the hairs are promi¬ 
nently buffy whitish for the greaJWr part of their length, the 
tips only brown. Under suiface dull buffy whitish, the 
throat cleared white, but nowhere so pare a white as in 
S . hirundo. Membranes blackish blown throughout. Tragus 
short, bioad, rounded, slightly incurved, the inner margin 
concave. Wings to the end of the metatarsus. A distinct 
postcalcaiial lobule present. 

Skull, as compared with that of S. hirundo, larger, more 
rounded, higher, and less flattened than in S. htrundo, and 
still moie so in comparison with the other species. The inter- 
oibital broadening less noticeable than in any known species. 

Dentition as in S. hirundo , except that minute anteiior 
premolats are present on each side, standing in the notch in 
the posteiior base of the canines. 

Dimensions of the type (the italicized measurements taken 
in the flesh) :— 

Foiearm 36 mm. 

Head and body 51 ; tail 36 ; ear 12 ; third finger, meta¬ 
carpus 34, first phalanx 11-2; lower leg and hind foot (c.u.) 20. 

Skull : occiput to base of canine 1>7 ; condylo-basal 
length 13*3; interoibital bieadth 6*8 ; inteitemporal breadth 
4*8 ; bieadth of biain-case 8*5 ; ft out of canine to back of 
pi 8 5*6 ; front of p A to back of m 3 3*7. 

Hab . Kabwir, Northern Nigeria. Alt. 2300'. 

Type . Young adult female. B.M. no. 15. 10. 8. 1. 
Original number 70. Collected July 28,1915, and presented 
to the National Museum by Dr. J. U. Fox. 

This species differs from 8 . hirundo by its larger size, 
higher skull, and more obviously bicolor fur. The type of 
8. hirundo is a very old female with worn teeth. 

The inconvenient variability in the presence or absence of 
tlie small upper premolars is a chatacter of Sookecue unique 
in the Yespertilionidm. How far these teeth will prove to be 
generally constant within each species remains to be seen* 
but in S. hindii , at least, they are absolutely inconstant. ‘ 

The specific name is given in commemoration of Di*. Fox's 
escape fiom the peaceful liner i Falaba,* barbarously sunk Oft 
its way out to Afiica. 
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LV,— A new African Earthworm , collected by Dr. C. Christy 
for the Congo Museum ; with a Note on its Spar mat hec& 
and Spermatophores. By II. A. B\ylis, B.A. 

(Published by pernii^ion of the Trustees of the British Museum.) 

A small collection of earthworms made, in the Belgian Congo 
by Dr. Cuthbert Christy, for the Congo Museum at Tcrvucren, 
lias been sent to the British Museum for examination and 
report. I am indebted to the Belgian Colonial Administra¬ 
tion for permission to describe any new species. 

The earthworms, to the number of fifteen specimens, one 
of which is immature, prove all to be referable to the same 
species. It belongs to the very largo and widespread genus 
Dichognster, Bcddard, of which already upwards of one 
hundred species have been described from the African con¬ 
tinent alone, besides others in Central America, the West 
Indies, Southern Asia, and elsewhere. The genus is a very 
well-marked one, but the specific characters, as is natural 
when the number of closely related species is so large, arc 
very minute. 1 have not, however, been able to identify 
the species with any of the previously described African 
forms; and, as the localities where it was collected arc in a 
comparatively unexplored region, the presumption that this 
is a new form is not so rash as it might at first sight seem 
to be. 

The worm is said by Dr. Christy to be very common and 
widely distributed in the region explored by him, i. e ., the 
Ann, <b May. N. Hist. Ser< 8. Vol. xvi, > 32 



450 Mr, H. A, Buylts on a 

Ituri Forest district, between the rivers Welle and Aruwimi. 
The particular localities mentioned for the syntypes are 
Medje and Fundi. 

1 am indebted to Dr. Christy for some most interesting 
notes on the habits of these worms, from which 1 take the 
liberty of quoting some passages. With regard to their 
habitat and mode of life, he says -“The worms are found, 
I think, all through the Ituri forest region, in wet forest. 
They go down several feet in the red clay, aud it requires a 
lot of digging to get them. It is a common sight ... to 
see their red clay ‘ chimneys 9 [easts] sticking up amongst 
the dead leaves. These arc s'linetnnes t or 5 inches high, 
and about 1^ inches iu diameter : usutlly open at the top, 
but sometimes closed and rounded off... I ha\e sera miners 
at the Hahayru mines using them as tobacco-pipes after 
baking them in the fire/* 

When irritated, the worms have the habit, like some other 
large earthworms, of squiiting fluid from the dorsal port's to 
a considerable distance. The natnps avoid touching them 
on this account, probably thinking them to be prisonous*. 
With regard to this habit, 1 again quote Dr Christy's 
notes:—“Their squiiting propensities only come iuto play 
under provocation. Many times 1 had pick (I them up witli 
the fingers—which is not easy—before 1 discovered the 
habit. Only when I used the rat-tongs did 1 find out what 
’they could do. The little jets of milky or opalescent an<l 
somewhat \iscid fluid come simultaneously from all the 
pores [along each side of the body], and, to be on the sale 
side, are 10 or 12 inches high, but I think higher. The 
animal can make a second discharge some minutes later, or 
c\eu a third." The words in square biackets in this passage 
are Dr. Christy's, but I think lie must have been under a 
false iuipicssiou with regard to the pores being on the sides 
of the body. I cannot find any pores thoie from which the 
fluid could have been squirted, and am of the opinion that it 
must come from the dorsal pores, which are large and con, 
spicuous. With a struggling worm held iu the forceps it, 
would be difficult to sec exactly where the jets of fluid 
originated. 

Ou Dr. Christy's suggestion that the specific name should 
have reference to this power of squirting, I proposo to catt 
the new species Dichoyaster jaculatrix • 

• A reference to the effectiveness of the same protective bfebU ift 
another (unidentified) earthworm in Sierra Leone will be found in U*y 
paper on AtpidoMilm (Ann. A Mag. Nat. Hist. (4) xiv. 1014, p. 140). 
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Dichogaster jaculatri sp. n.* 

* 

Extbkval Features. 

The specimens vary in length between 18 and 34 cm., and 
have a diameter of about 10 mm. The number of segments 
is about 180. 

The colour during life, according to Dr. Clnisty, was a 
41 greenish bine/* The cuticle of the specimens in spirit still 
shows a beautiful green and blue iridescence, the colours 
being remarkably intense and brilliant. Beneath the cuticle 
each segment is* maiked, on the dorsal side, with a purplish 
transverse band. 

The probtomium is small, entering into a slight notch m 
the anterior border of the first segment. Often, however, it 
is completely withdrawn into the buccal cavity. 

f lhe clitcllum commences on segment vui., and extends 
back to segment xxii. or xxiii. The u genital area ” on the 
ventral side of the olitellar region is roughly hourglass¬ 
shaped in outline, and usually rather deeply sunk. It 
occupies segments xvii-\ix. The poies of the speimiducal 
(“ prostate 99 ) glands are arranged in two pairs, a pair near 
either end of the genital depiction, oil segments xvii. and 
\ix. respectively, as is usually the case m this genus. The 
position of each of these pores is indicated by a single huge 
penial seta, which projects from the body-wail in a very con¬ 
spicuous manner. These penial setae (fig. 1) measure 5 mm. 
in length and 0 13 mm. in thickness. They are entirely 
smooth, without ornamentation of any kind, and diminish 
rather suddenly at the tip, which is vciy slightly hooked. 

The male pores lie on segment win., between the two 
apertures of the spermiducai glands on either side. The 
u seminal gutters,” which connect the three porgs on either 
side, are curved inwards tow aids the middle line, so as to 
approach each other more closely in the middle than at the 
ends. No genital papillae have been observed. 

The oviducal pores arc quite easily seen on the ventral 
surface of segment xiv. They are situated rather near the 
middle line. 

The ordinary chietie (tig. 2) are very small for the size of 
the worm. The minute size of the clnctae, however, is a 
feature of almost univeisal occurrence in the genus. They 
are, as usual, arranged in four pairs on each segment, 
beginning with segment iii. They measure 0*8 mm. in 

• A specific diagnosis is given on p. 457. 

32 * 
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length and 0*045 mm. in thickness. The portion distal to 
the nodular thickening is much shorter than the proximal 
portion, and only a very short piece projects beyond the 
body-wall. 

The dorsal pores invariably begin at v./vi. The continuity 
of the series is always broken by the absence of ono or more 
of the pores in front of the clitcllum, as has been remarked 
in the closely allied forms I), monreinmi ]). Johns to ni*. The 
pore at xi./\ii. seems to be invariably absent, while of those 
at x /\i. and at xii /xiii. one or both may also be missing. 


Fig 1. 


F.g. 2. 



log. I. —T)i( hoya&fer jaruhttrir. Diofsil pnd of one of the penial 
Tig. 2.—liitlo. Two ordinaly rha-tie. 


There is little doubt of the normal absence of these pore?, jas 
the remainder are, in nearly all eases, well-expanded apd 
easily visible. The pore at xiii./xiv. is sometimes visible, btot 
the rest of the pores belonging to the segments of the 
clitcllum, if present, arc greatly obscured, until near the 
hinder end of the thickened epithelium. From xxi./xxii* or 
xxii /xxiii. onwards there is a continuous series of pores. 

The apertures of the two pairs of spermatkecte occupy 
their usual positions at vii./viii. and viii./ix., near the mid- 
ventral line. 


* livddanl, l’roo. Zool. Soc. 1001, ii. pp. 192,199. 
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Internal Anatomy. 

In the arrangement of the internal organs of this species 
there is little that calls for special notice. It agrees closely 
in almost all points with that usual in the genus. 

Some of the anterior septa are wanting, as in other 
species ; judging from the external segmentation, the missing 
ones arc vi./vii.-viii./ix. The septa anterior to vi./vii. are 
represented only by muscle-strands connecting the alimentary 
canal with the body-wall. The first true septum, recog¬ 
nizable as such, is apparently ix /x. This absence of septa 
makes it difficult to decide to which segments the gizzards 
and other organs belong. The septa ix./x aud x./xi. arc 
pushed back considerably by the second gizzard, and both 
join the alimentaiy canal close together behind it. The two 
gizzards are not very distinct externally, but the separate 
muscular thickenings of their walls are easily seen oil cutting 
them open. 

There are three pairs of caJciforous glands, situated, as 
usual, in xv.-xvii. The last pair is the largest, and the first 
the smallest. The glands of the iirst pair are sometimes of 
a much whiter appearance than the others, probably owing 
to the much greater quantity of calcareous crystals contained 
in them. The ducts of the glands open sepaiately into the 
alimentary canal. 

There is a single dorsal blood-vessel. The last pair of 
hearts is situated in segment xii. 

Concerning the excretory system it is advisable to speak 
with some reserve. It is probable, however, that, with 
material specially preserved for histological investigation, the 
nephridia of this species would prove highly interesting. 
For the present it will be sufficient to indicate their peculiar 
arrangement. In the anterior half or two-thirds of the 
body there is in each segment, midway between the septa 
"which limit it befoie and behind, a slight transverse mesen¬ 
tery, which seems to run completely round the inside of the 
body-wall, save for its interruption in the mid-ventral line 
by the nerve-cord and a slight gap on the dorsal side. On 
either side of this mesentery theie is a scries of small, 
whitish, flattened lobes, each of which may be regarded cither 
as a separate nephridial organ or us a branch of a large 
compound nephridium. There is a tult of such lobes, 
smaller than the rest, near the mid-ventral line on either 
side. These lobes are connected with a narrow duct which 
runs, in the thickness of the mesentery, round the segment. 
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Whether it is continuous all the way round, I am unable to* - 
state. This duct, which appears to be ciliated, gives off 
numerous other very fine, ciliated ducts, at right angles to 
itself, which pass towards the periphery. In transxcrsa 
sections through the body-wall very delicate tubes, in whose 
walls no cellular structure has been detected, can he seen 
passing out between the bundles of longitudinal and circular 
muscles to the exterior. I have not succeeded in establishing 
their connection definitely with the ciliated tubes above 
mentioned, though it seems probable that such connection 
exists. The ciliated tubes in the mesentery were visible in 
whole preparations of nephridia, which were removed 
together with tlie mesentery, and mounted in glycerine. 
The distal ends of the tubes, where they pass between the 
muscles of the body-wall, could, of course, only be seen by 
the section method. 

These tubes in the body-wall are generally accompanied 
by fine blood-vessels, while tlie mesentery is also well supplied 
with blood-vessel*, tending brandies to the nephridial lobes. 

In the more anterior segments ( 2 . c., in segments a short 
distance behind the elitcllimi) 1 have not succeeded in finding 
any trace of ciliated nephridial funnels, or any other kind of 
internal nephiidial opening, in spite of the examination 
of several whole preparations and a considerable number of 
sections. In the more posterior segments, however, i . e.. in 
about the lost third of the body, such funnels certainly 
exist. In each segment in this region there is, near the 
ventral nervc-cotd, a single pair of nephridial lobes of a 
much larger size than the rest, and each of these organs has 
a duet which jarfoiatos the septum in front and ends in a 
well-developed funnel m the preceding segment. In other 
respects, the atrangement of the nephridia appeals to be the 
same as in the moic anterior region. 

The external nephridial pores are exceedingly difficult to 
detect, even in sections, being, apparently, the narrowest of 
passages between the cells of the epidermis. In spite of 
careful examination under a comparatively high power, I have 
been unable to recognize the pores in pieces of stripped-off 
cuticle, e\cn when taken from the posterior region, where 
t tie internal funnels arc undoubtedly present. There is A 
scries of minute lozenge-shaped 44 impressions” in the 
cuticle, arranged in a single row round each segment, in * 
line with the little tubular invaginations surrounding the 
clisetfe. These, however, are not pores, but arc probably to ){e 
compared with the markings said to be the im presatona o! 
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groups of sense-cells, and figured by Vejdovsky * iu the case 
of his “Dendrobana rubida” 

The u nephridial lobes, J ” to which reference has already 
been made, consist of loops of the ciliated nephridial duets 
and their accompanying blood-vessels, surrounded by a loose 
spongy mass of glandular cells, among which are scattered, 
usually in clumps, numerous small globules of some 
yellowish-brown substance. They thus seem, on the whole, 
to resemble the “ tufts ” of tubules, surrounded by aggrega¬ 
tions of peritoneal (‘ells, described by Bcddard ) in the allied 
form Dichogaster damonis. 

It will be con from the foregoing account that the 
nephridia in this species, though clearly to be included in 
the category of “diffuse” nephridia, are arranged on a plan 
which differs somewhat from the usual type. The appear¬ 
ance of pairing in the ncphridi&l organs of each segment 
may, of course, be secondary, but it is suggestive of an 
intermediate condition between the strictly paired and the 
irregularly diffuse types of excretory system. There may 
be a network of tubules connecting the nephridia of success 
MVe segment'*, but, so far as my observations have gone, it 
seems more probable that each segment has its nephridial 
organs distinct from those of its neighbours. 

Genital Organs .—The sperm-sacs consist of two pairs of 
dorsal prolongations, united by a median ventral space, in 
segments xi.-xii. The two pairs of testes and the two pairs 
of voluminous sperm-funnels occupy their usual positions iu 
these segments. The sperm-ducts rim for the greater part 
of their length in the thickness of the body-wall. The 
ovaries are in segment \iii. 

The spermidtical or “prostate” glands are arranged in 
two pai£ 3 . They arc large, massive, and solid organs, each 
consisting, apparently, of a single tube much coiled, and 
covered by a coat of peritoneum, so that the coils are not 
visible externally. Each gland gives off a narrow duct 
which opens close to the penial seta. The epithelium of the 
glands consists, as in other members of the family, of several 
layers of fla^k-shaped cells with very long ducts. The. 
outermost cells are often grouped together in bunches. 

There are two pairs of large spermathecae in the usual 

S olution. These organs (figs. 3 & 4) have a stout muscular 
uct (D.) and a sac which is divided by a narrow passage 

* Sy*t. u. Morph, d. Oligochneton, 1881, pi. xv. fig. 13 a. 

*t Quart. Joiun. Micr. Sei. n. ser,, xxix. 1889, p. 209. 
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into two chambers, of which the inner, blind, chamber 
(tigs. 3 & 4, is the larger, and has comparatively thin and 
little-folded walls. Near the commencement of the duct 
there are visible, on the outside of the anterior and outer 


Fig. 3. 



lug 3.— Duhoyaaicrjanilatna. The light speiiuntheoa of the poateiior 
pair, \iewcd from the right side. 7>., tho mtibeiilftr duct: 

sperm-containing dheiticula ; 7, middle chamber; tex- 
tninal siu\ 

big 4.—Ditto. View of tho inside of rno-linlf of a ^permatheca, which 
has boon longitudinally di\ ided. Tho spei nm top horns, complete 
and in process of formation, have been removed. D, % tho 
muscular duct; 7>/c., apex in-containing di\ertiouhi; i, middle 
chamber in which the upper capsule of the completed sperinato* 
’ phoro lay ; terminal blind sac. 

wall of the speriuathcca, from one to three small sessile 
diverticula (figs. 3 & 1, l)h\) , which are found to contain 
sperm. , , 
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The following is an attempt to summarize, in the form of 
a brief diagnosis, the chief characteristics of the species:— 

Dichogaster jarufatria *, sp. n. 

Length (in spirit) 18-31 cm. ; thickness 10 mm.; number of 
segments about 180. Colour iridescent greenish blue, with a 
purplish transverse band on each segment dorsallg. Pt fi¬ 
st omium enters slightly into peristomium. CHtellum xiii.—xxii. 
(xxni.). Genital area hourglass-shaped, xvii.-xix. Penial 
set# smooth, straight , tip narrower and slightly hooked, with¬ 
out ornamentation. Kaninal gutters convex inwardly. No 
genital papilla:. Dorsal pores begin at v./vi. Pores (x.jxi.), 
xi./xii., (xii./ctiii) missing. Septa vi.jini -ciii fix. absent. 
Nephridia in the form of a doable senes of lobes in each seg¬ 
ment, supported by a transverse mesentery. Funnels present 
only in posterior segments. Spennatheca* with 1-3 small 
sessile diverticula visible externally. Spermatophores of 
characteristic foi m usually present m sperm a theca*. 

Uab. ltun Foiest, Belgian Congo; in wet knot districts, 
urnong dead leaves. 


Nate on the Spermatherw and Spermatophores . 

The spermathecie and their contents in this worm are of 
peculiar interest, and gne rise to questions of a vciv puzzling 
nature. 

In some other specie's of Dichogaster certain objects have 
been seen in the sperimithecie by the dcscribcrs, which have 
been icgardtd by them as sjici matophoies. Our present 
knowledge of them is mainly due to the icsearchcs of Bcddard, 
who has mentioned them in his descriptions of D. ( Bcnhumia ) 
moorei * and D. austeui f, and has also devoted a special 
paper J to the discussion of those seen in the latter secies. 
Michaclsen had also, previously to Bcddaid’s memoir, made 
a brief refcionce to structures of a similar kind in D. (lien- 
hamia) rnonticola and D. it o he us is §. 

Of these various instances, the structures described by 
Bcddaid for D. austeui are certainly the most similar to 
those which I have observed in the present species. 

Besides those ot Dichogaster , the spermatophores of some 
other genera of eatth worms are also of a more or less similar 

* P.Z. 8. 1901, ii. p. 107. 

1 T. r. p. 200. t T. c. p. 704. 

5 “Pie ltegeuw armor 0at-AtrikaJ^,’ , in 1 I>tutbcn-Ot)t-Afrika ) , pp. 27 
& 28. 
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form ; I may mention, for example, those of StuJtlmannia *j 
of Polytoreutus kcnyaensis and magilensis f, Pheretma J, 
and more especially Pareudnlus §. 

The spermatheea (rigs. 3 & 4) of D . jaculattu consists, as 
is usually the case, of a thick-walled muscular duct (Z).), a 
middle chamber (l) with walls of medium thickness, and 
a largo blind terminal chamber (2) with comparatively thin 
and little-folded walls. r lhe walls of tl e middle chamber 
arc thiown into numerous deep folds and pockets, and the 
whole organ, including the terminal pouch and the duct 


lug o 



lhtho<fa*ta jaru/atm Poitinns of the epithelium from the inside of 
tho spermatheea a, fioiu tl e terminal sac 5, fioni the middle 
tkambu (Cam , oil-inmi T ' 3 , oc 2 Zeiss ) 


itself, is lined with an epithelium consisting of tall goblet¬ 
shaped glandular cells, which appear to have been in a 
state of somewhat active secretion. 

There are cutain differences m the form of these cells 
in di flu cut paits of the organ, probably corre* ponding to 
dilteieuccs m function The cells limug the terminal 
chamber (fig. 3, a) aie tall, but not very narrow, and each lias' 
a long goblct-like cavity tilled with granular secreted matter. 
The actual distal end oi the cell appears to be capped by a 
thick membrane pieiced with pet forations* The large nucleus 

* See Beddard, P Z S 1901, i p 344, and text-fig. 80. 

t Id P Z S 1902, n. p 200, and text-tigs 52-54 

I Id P Z S. 1011, p 412 $ id. P. Z. S. 1903, i, p. 210, 
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in situated near tlic stalk-end of the cell. In the middle 
chamber the cells (fig. 5, A) are much taller and narrower, 
and have a very short “cup” at the free end, a much 
narrower stalk, and a smaller nucleus, situated further from 
the basement-membrane. 

The sperm-containing diverticula (figs. 3 & 4, Div.) 9 
varying in number from one to three, winch project ou the 
anterior and outer am face of the organ, open into the cavity 
of the middle chamber by a narrow passage a little above its 
junction with the muscular duct. When more than one of 
these diverticula or pockets are present, their duets appear 
to unite into a single canal of small cabinc. There is a 
muscular coat external to the epithelium lining the pockets, 
which probably serves for the expulsion of the sperm at the 
appropriate moment. 

The pockets and their ducts, like the rest of the sperma- 
tlieca, arc lined with a glandular epithelium, the cells of 
which are similar to those of the middle chamber, but 
smaller. The contained sperm is massed together into a 
solid ball—so much so that, on tensing out the mass of 
sperm from the pocket, 1 at first imagined that it was 
enclosed in a membrane. On the examination of sections, 
however, this does not appear to he the ease. It is probable 
that the spermatozoa were swimming in a fluid medium, 
which has become solid as the result of preservation. 
Possibly it is the function of the cells of the epithelium to 
pioduce a special fluid for the nutiiment of the spermatozoa 
during their retention in the pocket. If they were “glued ” 
together, in the manner described, during life, it is difficult 
to understand how they could ever escape from the pockets 
again, since the way of egress is so narrow. 

The muscular duet of the spermatheoa seems invariably to 
coutain a tough cutieular lining of peculiar shape. This is, 
in fact, the lower, trumpet-shaped poition (fig. 6, T,) of the 
“ spermatopborc,” and is almost exactly like that described 
by Beddard in the case of D . austeni. To the more detailed 
study of this poition of the apparatus I shall return later. 
The upper part of the spermatophore consists of a spherical 
capsule (fig. 6, Cap.) of a fibrous or parch men t-like con¬ 
sistency, which when fully developed occupies the middle 
chamber of the spcrmatheca, and fits into the trumpet- 
shaped upper end of the cutieular tube. This capsule and 
the trumpet-shaped tube together make up the complete 
*■ sperraatophorc.” 

The wall of the upper capsnlo'is composed of numerous 
layers o£ some substance which is apparently non-cellular 
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and structureless, but stains deeply with eosin. It is some¬ 
what opaque, and of a tough consistency, but becomes 
softened in caustic potash ; hence, it seems to me, there is 
reason to think that it is not chitinous. The contents 
of this upper portion of the spermatophore consist mainly of 
a spherical muss (fig. 6, Gr.) of a peculiar refractive substance, 
which, in the spirit-specimens at least, is extremely hard 
and brittle. It is composed of numerous granular masses 
closely pressed together, which can, however, without much 
difficulty be separated. In general appearance the substance 
of this mass is not unlike the yolk of an egg. Its separable 


Fig. 0. 



A con.pit to rmntophcne, \io\ud as ft trnn«piiient object. Cap , up| «r 

Ciip'Ujb*; 0. y solid mass of pmmilur substance ; bp., speruiato- 
70 a contained in lumen of lower poition; run of trunqet- 
bliaped tube. 


block-like constituents may have been formed as fluid or 
semifluid globules, and have assumed their present irregular 
shapes under pressure, the whole mass having become hard 
and solid as the result of fixation. 

In the case of D . austeni Bcddard lias described a very 
similar spherical capsule, the wall of which is supposed to be 
chitinous and to be secreted by the columnar cells in th& 
blind terminal sac of the spermatheca. But this capsule is 
said to be full of sjterm, and there is no reference to the 
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presence of a hard mass of non-cellular substanoo in it. Tn 
Polytoreutus kenyaenm, however, the same author describes* 
tho acorn-shaped spermatophores as containing a solid mass 
of nou-staining granular substance, in which are embedded 
numerous “ sperm-ropes/ 1 or bundles of spermatozoa (which 
have themselves been called “spermatophores” in other 
species). The nature of the solid matrix, the author con¬ 
siders, is “probably identical with that of the substance 
forming the walls of the spermatophore,” and he arrives at 
the conclusion that this substance is formed by the breaking- 
down of cells which wander away from the lining of the 
spermatheeal sac. 

In Pheretitna the upper and larger end of the pear-shaped 
spermatophore is said + to be filled with a granular mass, 
probably composed of broken-down cell*, and the sperm 
contained in the narrower portion, is said to be separated 
from it by a delicate membrane. In attempting to interpret 
the functions of the granular mass, the author says that its 
“ position ... at the apex of the spermatophore suggests 
that it may be of mechanical assistance in expelling the 
sperm . . . Furthermore, if the case be watertight, the 
presence of this possibly largely fluid mass may be advan¬ 
tageous to the spermatozoa ... Its function may be to keep 
the sperm moist aud active/* In any cise, it seems dear, as 
the author says, that the granular substatioe plays some 
important part in the processes leading to fertilization. 

The lower, trumpet-shaped tube of the spermatophore is 
in intimate connection with the epithelial lining of the duct 
of the spcrmathcca, and there seems to he no reasonable 
doubt that it is formal by the activity of this epithelium, 
and not out of material introduced from another woim. In 
]). au&teni% this portion of the spermatophore is described 
as having a structureless inner layer, and an outer layer 
if composed of a parallel series of oblong pieces closely 
adpressed,” which arc supposed to correspond to the indi¬ 
vidual cells of the epithelium. “When the spermatophore 
is viewed from the outside, these brick-like constituents 
form a kind of mosaic upon its surface.” In D . jaculalrix 
this *nosaic-likc appearance is also seen, but the “ brick-1 ike 
constituents” in this case appear granular, and they me, 
I believe, of a different nature. In sections through tho 
duct of the spermatheca, the trumpet-like tube is seen to 


♦ P. Z. S. 1902, ii. p. 200. 
t ileddard, P. Z. S. 1911, p. 419. 

X l 1 . z. s. looi, u.p. roe. 
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consist of a non-staining, clear, structureless substance, in 
close contact with the tall columnar cells lining the sperma- 
thecal duct. Into its outer portion each of these cells sends 
a finger-like or clavate protoplasmic process (fig. 7, Pr,)> 
Beyond this process there arc sometimes visible traces 
of a cavity in the matrix, from which the process has 
evidently just been withdrawn, and which is doubtless filled 
with secreted matter which has not yet become solidly fused 
with the rest of the wall of the tube. When the spermatb- 
pliore is dissected out from the spcrmatlicenl duct, and the 
epithelium of the latter teased oil with needles (an operation 
which it is not easy to perform completely, owing to its very 

Ng.7. 
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Portion of the* lining epithelium of the duct of the ^pormatheca. 

B M , basement-membrane; Jf., secreted matrix {wall of 
liumptt-diftjjod tube); N. f nucleus; Pr., pjotoplasm'c pro¬ 
cesses secreting the substance of the tube. (Cam., oil-hum. 
iVS oc. 2 Zeiss.) 

close adherence), some of the protoplasmic processes are 
torn out, but the majority of them arc broken off froth 
their colls and rem tin embedded in the matrix of secreted 
matter. It is these processes, I believe, which give the 
wall of the spermatophore its mosaic-like appearance when 
viewed from the outside. Beddard considered that this tube 
was probably of chitinous nature; but, owing to its befng 
considerably softened and altered by caustic potash, I am 
inclined to think it is of a less hard material. 

The trumpet-like tube is filled with slightly eosinophilou* 
matter of a yellow colour and a stratified appearance, dowtt 
the centre of which there is a very narrow lumen, containing 
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sperm ^fig. 6, Sp .). This lumen is, I tlnnk, open at its lower 
extremity* The yellow matter and sperm were present in 
the spermatheca o£ which serial sections weie cut, although 
no upper capsule was found in the middle spcrmathecal sac. 
The outer extremity of the trumpet like tube was also blocked 
by a mass of homogeneous substance, having much the 
appearance of yolk. This substance difiers somowhat, 
however, from that of the ma^s contained in the upper 
capsule, when this is present, for the latter is much mote 
granular. 

fn a spermatophore both parts of which, i. e., both the 
trumpct-like tube and the upper capsule, were fully formed 
and m contact, the yellow stratified matter within the tube 
was found by the section method to be continuous with the 
wall of the upper capsule, but stained much less deeply. 
The sperm-containing lumen in this yellow matter was also 
in communication with the cavity of the capsule, the lower 
part of which also contained a small quantity of sperm, 
clinging to its walls. 

It will probably be impossible to anivc at any definite 
conclusions regarding the history and ultimate fate of the 
“sptrmatophoies” m these worms, until some good observer 
furnishes- us with an account of tluir breeding-habits. 
Viewed from a structural standpoint, the spermatophores, if 
such they aie, are most interesting and puzzling. It is vciv 
difficult to understand what can be the advantage of 
enclosing the sperm m such an elaboiatcly-formcd case, and 
not less so to trace the probable manner of its formation. 

The only poiut which appears to me to be now settled 
almost with certainty, is that the lower, tiumpet-like tube 
of the spermatophore is actually secreted, and not merely 
moulded\ by the epithelium of the speunuthecnl duct. 
Beddard has already reached the conclusion that in D.amtvm 
It is moulded at leavst, if not leally secreted, by this duct, 
but with the reservation that the material might have been 
derived from the spermiducal glands of another woim* The 
evidence, in the present case, of the protoplasmic processes 
of the cells of the duct, extending as they do into the edges 
of the secreted matter, seems to me to place this question, 
with regard to D.jaculatrix at least, almost beyond doubt. 

The origin of the other parts of the spermatophore, and 
the order of formation of all the parts, are, however, still 
•very doubtful. From the glandular nature of the cells lining 
both divisions of Ihe spcrmathecal sac, it would seem almost 
certain that they must play some part »n the formation 
of the apparatus. 1 am inclined to believe that they are 
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concerned m the secretion of the substance which forms the 
wall of the upper capsule ; but whether any of this substance 
is derived from the spermidueal glands of another worm 
during copulation, appears to me still open to question. 

In the spcrniatheea which I have examined by means of 
serial sections, the terminal chamber contained two or three 
bodies of somewhat irregular shape, with thick, stratified, 
strongly eosmoplnlous walls, and with their cavities filled with 
more or lest* haid granular niattei. In fact, thne can he no 
doubt that these bodies eoirespond e\ai tly with the part of the 
fully-formed speimatophore which I have called the u upper 
capsule.” It is not easy, however, to account for the mass 
of granular matter witlnn the capsule It appears to me not 
unlikely that this, if am thing, is what is derived from the 
sporrmducal glands, and that it is the substance which acts 
as a stimulus to the epithehd cells of the spcrniatheea, and 
causes them to throw out thou scci^tiou and so Miuound 
it with the successive lajeis of matter which toim the 
capsule. This, howcvei, is inert ly suggested as a possibility ; 
it is not nicompitible with the ippcaiance of the gianulesor 
globules of scuttion seen in tiic tells of the spcrmiducal 
gland and the gianular residual matter also found in the 
teimiual chambet of thespumathcca. In any case, it seems 
doubtful whether either the granular miss or the capsule 
can be derived from bioken-elown epithelial cells of the 
spcrniatheea, since i have been unable to find any cells, 
recognizable as such, which had wandered off into the cavity 
of the sac. 

Probably the formation of the capsule is not completed 
until it has bceu transicned licmi the tcimin d chamber into 
the middle chamber of the spei matheea Here, it may be 
supposed, the yellow stiatified matter is formed, which lines 
the trumpet-shaped tube, and the lower end of the capsule 
is fused with this. IIow the spermatozoa aie introduced 
into the appaiatus is very doubtful. It may be that just 
beioie theiusion of the two portions a contraction of the 
speun-diNciticula, or ot one of them, takes place, by means 
of the mmoles of their walls, and the speim is driven down 
the duct and into the lequirod position near the mouth of 
the trumpet-shaped tube, whence it finds its way into the 
spe nnatophoic. 

Finally, the mass of homogeneous substance blocking the 
outer end ol the spcunatheeal duet has to be accounted for* 
It seems to rue probable', though by no means certain, that 
this is a plug formed by the coagulation of some secretion, 
alt r the act of copulation is complete. * Beddard has 
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suggested in the case of Stuhlmannia * that the thickened 
plug-like end of the spermatophore is derived from the 
apermiducai glands of the other worm. I think that in the 
present case a similar explanation may be applicable, and 
that this substance may be either a product of the sperrai- 
ducal glands or a mucoid secretion of the skin of the clitellar 
region, and that it may serve a useful purpose in retaining 
the recently-injected sperm within the spermatkeca, until it 
is stored in the special pockets provided for it, and also as a 
plug for the completed spermatophore. 

My thanks are due to my friend and colleague, Dr. W. T. 
Caiman, for some useful suggestions and criticisms while 
working at the subject of this paper. 


LVI .—]j ist of Mammals (exclusive of Ungulata) collected 
on the Upp r Congo by Dr. Christy for the Congo Museum , 
Tervueren. By Oldfield Thomas, F.li.S. 

(Published by pel mission of the Trustees of the British Museum ) 

In the * Annals’ for last August f I published a few of the 
more striking novoltits fiom the fine series of Mammalia 
brought home from the Congo by Di. Cuthbeit Clnisty, 
who bad been employed by the Congo Museum to make a 
collection for them on the Ituii and Welle, and, by request of 
the Belgian authoiities, I now give a list of all the species 
obtained by him, with the exception of the Ungulates. 

Such a list is always valuable for zoo-geogiaphical 
reasons, and Dr. Christy's fine collection so supplements 
those made in the same legion by Emin Pasha, the 
Alexander-Gosling Expedition, and the raetnbets of the 
ftuwenxori Expedition, as to make the completo list a veiy 
bng one. 

In a general way, there is a great unifoimity in the 
Mammal life from the Cameioons to Uganda, as might be 
expected from the uniform natuie of the country, but in a 
few cases there is enough local difference to authorise the 
distinction of special subspecies for the Upper Congo foims. 

* la all, Dr. Clnisty’s collection contains 74 species and 
Subspecies, of which 10 have proved to need description 

' * P.Z.S. 1901, i. p. 351. 

* ‘ + Ann. & Mag N. H. (8) xvi p. 146 (1915). 

Ann. <6 Mag. N. Hist. Ser. 8. Vol. xvi. 33 
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as new. Five o£ these were described in the previous 
paper. 

Dr. Christy's numbers run up to 1530, but the present 
account only deals with the later two*thirds of the collection, 
the earlier series having either been already named by’ 
Mr. Dollman or else gone elsewhere for deteimination. 

The great majority of the mammals here referred to were 
obtained at two localities, Medje, on a branch of the Ituri, 
about 27° 40' E., 2° 20' N., and Poko, some 20 or 30 miles 
noith-west of it, but across the watershed in the Welle basin. 
The latter is not very far from Emin’s locality, Tingaai, 
The othei localities mentioned are mostly in the Aiuwum- 
Ituri basin. 

By the geneiosity of the authorities at Tervueren, the 
British Museum has been allowed to retain examples of 
nearly all the species obtained, including all those desciibed 
as new. In particular, we have to thank Dr. Schouteden for 
his kindness both in placing the collection in our hands for 
deteimination und for the libeiality with which we have 
been allowed to select duplicates. The sum of these latter 
foims a very valuable donation to the British Museum. 

In normal times this list would have beeu prepared by 
Mr. Dollman in continuation of the paper he published in. 
the Tervu6ren Journal in 1914 *, but he has gone to serve 
his country, and it is quite impossible for publication to take 
p’ace in Belgium. With the consent of the Belgian 
authoiities the paper is theiefoie piepared by me and 
published in the 9 Annals.’ 

1. Oolobas cottonty Lyd. 

1219 (young). Poko. 

2. Cercopithecus 8chmidti } Matsch. 

716, 755. Medje. 

900, 1008, 1161, 1165, 1352, 1353. Poko. 

3. Cercopithecus neglectu8 9 Schl. 

1168. Poko. 

4. Hemigalaqo demidoffi medius , subsp. n* 

737, 750. Medje. 

979, 994, 1091, 1214, 1247, 1292,1359,1388,1390,1397, 
Poko. 

* Itev. Zool Afr, iv p. 76 (1914) * * ' 
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Coloration and general characters as in true demidojfi , but 
skull averaging larger* 

* Size distinctly larger than in cUmulofi, smaller than in 
the Kiiwenzori and Uganda thomasi. General colour above 
near ProuPs brown, but very variable, lately so bright as in 
demidojfi or so dull as in thomasi, but the series shows all 
stages between the two. Under surface always washed with 
yellowish, not more or less white as in poensis* 

Skull larger than in demidojfi , about equalling that of 
poensia, smaller than in thomasi. 

Dimensions of no. 1214, the type, $ (taken on the skin) 

Head and body 150 mm.; tail 193; hind foot 50. 

Skull: greatest length (occiput to gnatliion) 39*3 ; occiput 
to tip of nasals 39*3 ; basal length 312 ; zygomatic breadth 
24*3; breadth of brain-case above meatus 20; front of canine 
to back of m 9 13. 

Ordinary mainland western specimens have a greatest 
skull-length of about 3(5 to 38 mm., these middle-area 
examples, as also those fiom Fernando Po (subsp. poensia) 
about 38-40, while in the Ruwenzori thomasi this measure¬ 
ment is 41-42 mm., the general size of the skull varying 
in proportion. 

With regard to Pousargues’s Galago ( Hemigalago) ano- 
murua, from tho Ubanghi, the colour as described and figured 
atid the short tail are so different from what is found in any 
form of the present series, that it is evidently a wholly 
distinct animat. If by any chance the original skulls, whose 
measurements nearly agree with tlioso of H . d. medius , 
should prove not to belong to the skins described, the latter 
would clearly have to be taken as typical, as their character 
are those on which the species is mainly founded. 

Specimens of this new form were obtained by Emin Pasha 
in lo84 and the Alexandcr-Gosling Expedition in 1905-6. 


5. Perodicticu8 fau8tus } Thos. 

850. Medje, 

<893, 957, 958, 1102, 1284, 1293, 1309, 1496. Poko. 
6. Eidolon helvum , Kerr. 

889. Medje. 

7. Epomops franqueti franqueti^ Tomes. 

860, 883. Medje, Ituri. 
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8. Hipposideros oaffer t Sand. 

996, 997, 1078, 1251, 1252, 1296-1300. Poko, Welle, 
« * 

• 9. Nycteris grandis , Pet. 

1351. Poko. 


10. Nycteris hispida , Schr, 

818. Medje. 

1311, 1372, 1401. Poko. 

11. Scotophilus mix, Thos. 

739,740. Medje. 

The conspicuous difference between the colour of S. nux 
and tiiat of all forms of 8. niarita makes me now think that 
it should be recognized as a distinct species, and not merely 
a subspecies of tho older known fmm. 

These specimens show no difference from the type,which 
was collected by Mi. Bates at Efulen, Cameioons. 

12. Otomops martienwni, Matscli. 

1290. Poko. 

Only hitherto known by the type in the Berlin Museum. 

As I expected when describing O. wroughtoni, this African 
Otomops is quite remarkably similar to its Indian relative. 
All the lmpoitant skull-chatacteis maiking the genus 
Otomops are quite the sumo, even to the peculiar vertical 
plate on the zygomata. 

In colour, however, there is quite sufficient difference to 
leave no doubt that the two foims are specifically distinct. 

[Although not a part of the Christy collection, the follow* 1 
ing interesting bat, being from the same region of the Congo,, 
may be here described. Most unfortunately, it is without the 
skull, but the structure of its ears and muzzle leave mo h» 
little doubt as to its affinities. 4 *■> 

These would appear to be with the bat hitherto known a* 
JEomops whitleyi, out Mr. Miller has made out so stronga ossa 
for the generic identity of Eomops w.th the far earlier My6., 
pterus , Geoff., that l am piepaied to accept it uqtil auch\ 
time as the captuie in Senegal of a bat coiresponding WA. 
Daubenton’s description confirms or upsets Mr. 
hypothesis- 



Mammals from the Upper Congo. 469 

It should, however, be noted .that Gei vais’s figure of the 
skull shows no truce of the high and abiupt sagittal crest so 
well marked in E. whitleyi, and likely to be still more 
developed in a larger species of the same genu*. 

Myopterus albatus , sp. n. 

A large whitish and white-winged species with the upper 
body-colour arranged in a lineatod pattern. 

Size large, the foiearm about half as long again as in 
M. whitleyi, and rather larger than that of M. daubentoni 
would be if in the same lelative proportion to the skull (that 
is to say, about twice the length) as in M. whitleyi. Fur 
soft and fine, hairs Of shoulders about 4£ mm. in length, of 
lower back 3£. Fur not extending at all on the membranes, 
and stopping on the lower back a little way shoit of the tail, 

{ ‘ust as in M. whitleyi. General ground-coloui above diabby 
irown ("dusky drab”), the bails white at their bases, brown 
terminally ; but on the median area of the nape, flora occiput 
to withers, and along two broad lines tunning down the back 
on each Bide from the withers, the white extends nearly to 
the tips of the liaiis, so as to show through above, and to 
foira broad whitish lines, the brown along the side of the 
body and that in the middle line from the withers backwards,, 
therefore, appearing as three broad biown longitudinal lines 
aepaiated by whitish. Fur of whole of under sutface puie- 
cieamy white, sharply contrasted on the sides of the neck 
with the brown of the upper suifftce. Wing-membiaues 
white throughout, except that by the side of the body which 
is spotted with brown granules, just as in M. whitleyi ,* inter*, 
femofal membrane biown. Upper suiface of forearms, 
digits, legs, and feet also'brown. 

Sam apparently similar in stiuctuie to those of M, whitleyi „ 
separated in the middle line, their inner keels low and little 
developed. Tragus short and broad. Nasal septum without 
a mesial ridge, clothed with fine whitish hairs. Edges of 
lips with a close mixture of spoon-shaped and normal bristle- 
hairs. Lips practically without wrinkles. Wings to the 
distal end of the tibiae. 

Dimensions (measured on the skin):—> 

Forearm 55 mm. 

Dead and body (probably stietched) 84 j tail 40 ; ear 
'(dry) 19; third finger, metacarpal 54*5, first phalanx 19*5, 
second phalanx 19*5 ; fifth Anger, metacarpal 35, fiist 
phalanx 15 ; hind foot (c. u.) 13. 

, Hob, E, Welle. Collected by M. Hutereau. 
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Original number 17. Congo Museum, no. 2911. 

The coloration of this beautiful bat is quite unique, but of 
course it assimilates, in the brown upper and white lower 
surface, with that of M. daubentefni ana whitley t^\ 

13. Rhynohocyon claudi } Thos. & Wrought. 

789. Medje. 

984,1020, 1021, 1189, 1198, 1199, 1209, 1216, 1227, 
1232, 1377, 1409. Poko, 

14. Potamogale velox argens, subsp. n. 

763. Medje. 

1206. Poko. 

All essential character as in true P. velox of the Lower 
Congo, Gaboon, &c., but the white ot the underside more 
extended, reaching higher up on the sides, wheie also the 
biown hairs aie pi eminently tipped with gieyisli white. 
Fore limbs whitish, almost wholly in the whitish aiea. 
Sides and undei suilace of hairy base of tail silveiy white, 
ncaily wholly blown in velox . 

Ilind foot of no. 763, the type, 40'5 nmi. 

Skull: condylo-basal length 6C ; upper tooth-seiies 32*3. 

15. Croculura sururce , Hell. 

890. Yiadama, Welle. 

949. Poko. 

949 is quite like examples from Wudelai and others from 
the Alexandei-Gosling Expedition determined by Mi. Doll- 
man; 890 is lathei daiker. 

16. Crocidvra poentis attila , Dollm. 

807, 812, 854, 858, 866, 873. Medje, Welio. 

17. Stuti&orex congicus } sp. n. 

. 840. Mtdjs Upper Tturi, 17th Apiil, 1914. 

Skull amallei than m S. eotnereni, and colour moio suffused 
with buffy. 

General nppeaiance and coloiation quite as in S. someroni^ 
except that the fut is more suffused with buffy or Isabella, 
but even this difteience is not unlikely to be individual ox 
sexual. Fur slightly shot ter and harsner than in the allied 
species. 
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Skull decidedly smaller than in 8 . somereni, the specimen 
being a male and that of somereni a female ; the difference 
is greater than occurs within any of the series of Afiican 
Orooidurw recently published by Mr. Dollman. Lambdoid 
crests not projecting backwards beyond the level of the 
condyles. Teeth essentially similar, but the last upper uui- 
cuspid rather smaller in proportion. 

Dimensions (measured in flesh) 

Head and body 143 mm.; tail 77; hind foot 20; ear 10. 

Skull: condylo-incisive length 31*3 ; condylo-basal length 
30*2; greatest breadth 13*2 ; anterior breadth across palate 
9*6; palatal length 14; upper tooth-row 13*6; tip of i 1 to 
tip ot p 4 7*2; front of to back of m 2 6*4 (in somereni 7*6) ; 
lower tooth-row 12*7. 

This shrew differs fiom its Uganda ally mainly by its 
smaller size and smaller teeth. The type of S. somereni was 
hitherto the only specimen of the genus known, so that this 
second example is of much value. The generic characters 
used to distinguish Scutisorex fioru Sylvisorex , in which 
somereni was first placed, are as marked in S. congicua as in 
the typical foim, no approximation to Sylvisorex being* 
perceptible. 

18. Sylvisorex morio , Gray. 

824 (immature). Medje, Ituii. 

19. Sylvisorex gemmeus Irene, Thos. 

809. Medje. 

1250. Poko. 

This daik foim was first obtained by Mr. Itobin Kemp in 
Southern Uganda, but was only distinguished on the arrival 
of these specimens. 

20. Felis ocreata , Gmcl. 

1205, 1440, 1504. Poko. 

* 21. Civettictis civetta , L. 

814. Medje. 

1030, 1063, 1282, 1308, 1523, 1530. Poko. 

No. 1530 the only adult, no. 1063 melanoid. 

22. Genetta victories , Thos. 

64&. Moera. 
f 706. Mawambi. 

. 1575, Peli-Peli, near Stanleyville. 
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23. Genetta bettonf. Then. 

655. Moera. 

741. Medje. 

1104, 1494. Poko. 

' 24. Genetta ttuhlmanni, Mukacb. 

742,801,888. Medje. 

806,1055, 1056, 1146,1147,1148,1528. Poko. 

25. Nandinia binotata, Gray. 

745.865. Medje. 

986, 1025, 1054, 1190, 1203, 1204, 1289, 1525,1529. 
Poko. 

26. Afungot paludinotut, G. Guv. 

1166. Poko. 


27. Mungot alln'cauda, Guv. 

894, 1202. Poko. 

28. Bdeogate nigrijm, Pucli. 

684. Zambo. 

29. Crossarehm ale waivin', Tlioa. & Wr. 

504, 704. Mawambi. 

613. Moera. 

1316. Poko. 


30. Croitarchus goth nth, Filz. 
917,987,1152, 1153. Poko. 


31. Anomahtrus jcu honi, Tlios. 

648. Moera, Beni 
802, 813. Medje. 

1133,1222, 1361, 1362,1389. Poko. 


32. Anomalurut pusilltu, Tlios. 

628. Moera, Beni. 

747,751,822,874. Medje. * 
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33. Protoweru8 atangeri ce/Urioola , Thos, 

594, 624, 647. Moeia. 

660,693. Alimasu 

707 } 710. Mawambi, 

892, 959, 1001, 1003,1006,1157, 1356, 1358, 1422,1445, 
1603,1522, 1532. Poko, 

t 

34. Helicseiurus rufobrachiatue pat ha, Schwann. 

351. Iiumu. 

744, 746, 770, 810. Medje. 

976, 1000, 1004, 1010, 1342, 1345, 1399, 1402, 1417. 
Poko. 

35. Paraxerus boehmi eimni, Matach. 

. 738, 808 ; ? . 743, 795. Medje. 

<J. 708,709; ?. 702 (}oui>g), 705. Mawambi. 

tf. 931, 1074, 1151, 1218, 1286, 1291, 1306, 1307; 
? . 1271. Poko. , 

36. Paraxerus alexandri , Thos. & Wr. 

<?. 754, 790, 833 ; ? . 794. Medje. 

<$. 1376. Poko. 

Type-locality. Gudima, R. In, Upper Welle. 

Like P. boehmi, this beautiful little squiuel has l— 23=6 
niarntnj». 

37. Funituurus anerythrus , Thos. 

711. Mawambi. 

726. Avakubi. 

736, 764, 799, 805, 829, 853. Medje. 

906, 908, 947, 954,1007, 1024, 1035, 1228, 1236, 1255, 
11263, 1283, 1315, 1404, 1419. Poko. 

Correspond closely with the two 01 iginal specimens obtained 
by Emin Pasha at Bugueia, 

Examination of these Iresh skins has enabled me to dis¬ 
criminate F. a. bandarum, the toim found on the Upper 
Shari, which had hitheito been leierred to F. anerythrus. 

38. Funisciurus akko, de Wmt. 

766)768, 846,847. Medje. 

961, 977, 1219,‘1294, 1357,13G5, 1479. Poko. 

The type of F. akkp. has more mfous legs than any speci¬ 
men of this series; but a paiatype, also tiom Tingasi, the 
typedocality, is quite similar to the average ol the piesent set. 
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39. Eiuvdrus erythropus lacuatria, Thos. 

895, 898, 899. Panga, Poko. 

919, 978, 995, 1005, 1081, 1201,1208, 1524. Poko., 

40. Graphiurus christy i, Doll in. 

803,870. . Medje. 

1274. Poko. 

41. Graphiurus farraineut , Dollm. 

1061, 1162. Poko. 

l’he type of G. lonaineus was collected by Oapt. Boyd 
Alexandei neai the junction of the Welle With the Ubanghi, 

42. Deomys ohristyi, Thos. 

T c. p. 160 

950, 968, .990, 1048, 1089, 1134, 1145, 1305. Poko, 
Welle. 

A well-maikcd eastern lepresentative ot the D.ferruginous 
of the Lower Congo, and oneot the most stuking new species 
discoveted by Dr. Christy. 

43. Dendromus messorius, Thos. * 

787,804. Medje. 

891. Viadaraa. „ 

1239, 1286. Poko. 

Quite aimilai both m skin and skull to typical examples 
fiotn the Cameroons. 

“Banana-mouse” {Christy), 

44. Tatera dichrura, Thos. 

T. c p. 147 

945, 955, 964, 969, 971, 975, 980, 1011, 1027, 1028, 
1036, 1037,1049, 1057, 1058,1064,1065,1075,1084,1212, 
1224, 1244, 1304, 1435, 1444, 1453,1455,1460, 1514,1517, 
1519. Poko, Welle. 

A laige species of the T. liodon group. 

45. Taterillus conguus, Thos. 

T, e, p 147. . 
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46. Cricetomys gamb anus emini, Wiought. 

757, 758, 765, 76f), 826. Medje. 

960, 1059, 1060, 1062, 1108, 1141, 1220, 1314, 1393, 
1403, 1492, 1493, 1512. Poko. 

47. Cricetomy8 gambianiu didururus , Osg. 

897. Panga, Welle, 

The close ngieement of this specimen, as of the pair from 
the same legion mentioned by Mr. Osgood, with the type of 
dichrurus is veiy marked. 

Possibly this greyish foim is loally a race of C. ansorgei) 
but I piovisionally accept Mi. Osgood's name foi it. 


48. Lophuromys ansorgei , de Wint. 

861. Medje. 

914, 920, 952, 1144, 1270,1341, 1473, 1510. Poko. 

Reddish below, as m Hellei’s “ L pyrrhus” but tills is 
also the case in specimens fiom Mt. Elgon, near the type- 
locality of ansorgei. 

49. Lophuromys aquilua , True. 

755, 827, 868. Medje. 

1320, 1333, 1368, 1400, 1474. Poko. 

1 provisionally put these specimens under the same name 
as that which Wroughton and I used m theRuwenzou Repoit 
for the common speckled Lophuromys. A eonsidetable 
nmmbei of names have, however, been added in this gioup, 
buf the chaiacteis are so slight, and in every locality thoie is 
so gieat a lange of variation both iri coloui and skull, that I 
think many of them will ultimately piove to be untenable. 

50. Colomys goslings Thos. & Wiought. 

876, 884, 885. Medje. 

991, 1039, 1051, 1100, 1101, 1131, 1156, 1310, 1318. 

Poko. 

This remarkable Muiine, pieviously only known by the 
type collected by the late Capt. G. B. Gosimg at Gatnbi on 
the Welle, attiacted Di. (Jliusty’s attention very much by 
its peculiar habits. He says that it lives constantly at the 
water** edge, where its elongated feet enable it to wade about 
on the stones, and that it feeds ou small water ciustaceans 
bud insects, not ou vegetable matter. 
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61. QSnomys hypoxanthus ., Pach. 

756, 760, 789, 806, 821, 841. Medii. 

1040, 1135, 1229, 1230, 1321, 1458, 1470, 1471,1472. 
Poko. 

The majority of the specimens agree absolutely with 
Cameroons and Gaboon examples of hypoxanthvs, and hare 
teeth of the same comparatively large size; but in some the 
teeth are rather Smaller, and it is possible that these are 
referable to the Uganda (E, bacchante. There is, however, Se 
much variation, both in colour and skull-characters in this 
genus that it is not possible to identify every specimen satis¬ 
factorily without more material and prolonged study. 

52. Thamnomys rulilans centralis, Dollm. 

752, 762, 781, 782, 792, 834, 855, *856. Modje. „ 

1041, 1067, 1071, 1087, HOG, 1130, 1132, 1350, 1372, 
1374, 1375, 1378, 1380, 1383, 1386, 1387, 1391,1392,1411, 
1412, 1413, 1481. Poko. 

Although I use tlio above name as-being unquestionably 
applicable to these specimens, there is so much vaiiation 
among them in the size of the skull and teeth that they may 
possibly prove to giade into the ettrlier Thamnomys hunt, 
Thos. & Wr., whose distinction from Th. rutilan* mainly 
consists in its smaller size. The type of Th. him was from 
Gambi, Mobatti country, and that of centralis from Fundi. 

53. Thamnomys venuslus, Thos. 

. 830. J^gdje. 

Only hitherto known from the type,’ which is slightly 1 
large;, but the difference does not exceed that found among 
the senes of Th. rutilans. The long parallel-sided palatal 
foramina and the grey-based chest-hairs are very charac¬ 
teristic. Th. kempt, Dollm., also belongs to the same group. 

54. Orammomys macmillani , Wrought. 

1457. Poko. » 

55. Malacomys centralis , de Wint. 

783, 786, 875, 877, 878. Medje. 

951, 956, 962, 1015, 1019,1068,1072,1086, 1107, 1128, 
1238, 1319, 1334, 1335,1337,1338, 1339,1379, 1381, 138$ 
1383. Poko. 

Type fiom Tingasi (Emin Pasha). 
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56. Epimys ( ASthomys } subgen. nov.) kaissri , Noack. 

922, 932, % 933, 934* 939, 948, 953, 965, 966, 967, 98t, 
982, 985, 992, 1016, 1022, 1029, 1042, 1045, 1052, 1083, 
1096, 1108, 1109, 1137, 1187, 1197,1215,1217, 1246,1457, 
1425, 1427,1436,1441, 1442, 1446, 1447,1451,1459,1520. 
Toko, Welle. 

These may represent Heller’s E . k . centralis , if really 
distinct from the older known forms. 

In working out this series of African Epimys f I come, not 
for the first time, to the conclusion that tne classification of 
these difficult animals would be advanced if certain of the 
44 groups ” were given subgeneric names. Detailed characters 
will need much further material and study, but the most 
obvious characters of the subgenera lying in their mammary 
formula), I may give the following preliminary synopsis 

A.* Mamma less than 14 v separated into pectoral 
and inguinal sets. 

a. Inguinal mamma 3 pairs. 

Mamma 2—8 or 8—3 **10 or 12 . Epimya, s. «. 

b, Inguinal njamma 2 pairs. 

a 9 . Pectoral mamma 2 pairs or less, 
a*. Size large; form heavy; mamma 

0—2=*4 or 1 —*2w8...*. jEthomya *, subg. n. 

6*. Size small; form delicate and mouse¬ 
like ; mamma 1 — 2=6 or 2—2=8 . Praomys, subff. n. 

b\ Mamma 8—2=10.. Myontyff, subg. n. 

fi. Mamma more than 14, in continuous series . Madomy$ } subg. n. 

Tfhe type of JEthomys would be Epimy8 hindei , Thos., of 
Praomys E. tullberqi , Thos., of Myomys E^colunus, Smith, 
and of Mastomys E, coucha , Smith. 

I hope to give later more detailed characters of these sub- 
genera, with lists of the species that fall into them. 


67. Epimys (jEthomys) longicaudatus ituricus, Thos. 

T. c. p. 149. 

759, 767, 848, 849, 857, 869. Medje. 

970, 1013, 1017,1031,1129. Poko. 

As already stated, this lat is distinguished from true 
E, longicaudatus , better known as E. sebastianus , by its 
greyish flanks and whitish lower side of tail. 

* Prom dilefc, the basis of the word Ethiopian, 
t Mammary formula the same as in true Mus. 
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58. Epimya (Proomys) tullbergi , Thos. 

702. Mawarabi. 

748, 749, 791, 796, 811, 815,820, V23,825,828, 837,839, 
862, 863, 882, 886. Medje. 

937, 989, 1018, 1088,1136, 1140, 1149,1150,1155,1261, 
1340, 1466, 1467, 1468, 1469. Poko. 


59, Epimys ( Praomya ) stella, Thoa. 

752, 836, 845, 864, 871, 879. 880, 887. Medje, Ituri. 
1127. Poko, Welle. 


60. Epimys ( Mastomys ) coucha, Smith. 

723. Bosabangi. 

761, Medje. 

904. Panga. 

907, 942, 983, 1033, 1044, 1050, 1066, 1077, 1143, 1200, 
1226, 1258, 1259, 1260, 1262,1268, 1269, 1279, 1280, 1281, 
1285, 1369, 1370, 1408, 1416, 1421,1452, 1165,1483-1490, 
1513, 1516, 1518, 1521. Poko. 

Common in houses of natives. 


61. Mus pasha, Thos. 

910. Panga, Welle. 

909, 912, 936, 941, 973, 974, 1002, 1014, 1421. Poko. 

This distinct species having been only hitherto known by 
the single impqgfect specimen sent home by Emin Pasha, the 
present fine series is very acceptable. 

I may note that by some accident the measurement of the 
upper molar series was given as 4 mm. in the original 
description. Its true measurement is 3*7 ram. 

The dimensions of one of Dr. Christy’s specimens are as 
follows:— 

Head and body 75 mm, ; tail 50; hind foot 15; oar 11. 

Skull: greatest length 21*2; condylo-inciaive length 20; 
upper molar series 3*7. 

62. Mus bellu9 } Thos. 

793, 8Q3, 831, 852, 867; 881. Medje. 

1023,1480. Poko. 
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63. ITybomys univiUatus, Pet. 

725. Avakubi. 

771.835,838. Medje. 

913, &72,1032, 1046, 1069, 1072. Poko. 
As usual, vei y variable in size and coloui. 


64. Mylomya alberti y Thos. 

T. c. p. 148. 

<J. 1231; ?. 1237. Poko, Welle. 

A most handsome species. Named after His Majesty the 
King of the Belgians. 

Owing to the oiiginal label having fallen off, the measure¬ 
ments in my description vveie taken fioin the skin. Now, 
however, the label has been found, and the flesh-measuie- 
inents taken by Dr. Clnisty may be lecorded as follows 
Head and body 180 mm.; tail 165; hind foot 36; ear 21. 

65. Arvicanthia striatus , L. 

724. Bosabangi. 

905. Pangu. 

921, 938, 946, 1322, 1323, 1333, 1336, 1384, 1414, 1115, 
1461, 1462, 1464, 1475, 1 176, 1477, 1478, 1511. Poko. 

Allowing for their variation in colour accouling to fieshncss 
of fui, there seems remaikably little diffeience between these 
specimens and the E.-African A. massaicus , on the one hand, 
and tiue W.-Afiican A. sbiatus , including J. pulchellus y on 
the other. 


66. Arvicanthia micropua , Hell. 

911, 1463. Poko. 

Described by Heller as a subspecies of A. pulohelfua ; but, 
as that species (i. c,, A. striatus) is abundantly repiesentcd at 
Poko, this reference would seem to be incorrect. Intel mediate 
ill size between A . striatus and A . macculus . 


67. At vicanthis macculus akka y subsp. n. 

943. Poko. (Typo a specimen obtained by Emin Pasha.) 
General characters as in tiue macculus ot Ruwenzon and 
Uganda, but the general gteyish colour strongly suffused 
with cinnamon and the tnteimediate doisal light stupes much 
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less conspionous. A “well-marked buffy line over each 'eye. 
Grown grizzled greyish cinnamon. Ground-colour of back 
buffy or cinnamon greyish as compared with the clear 
greyish of true maeeulut. 
t Flesh-measurements of no, 943. 

Head and body 100 mm .; tail 95 ; hind foot 21; ear 1(5, 

Hind foot of type 20’5. 

Skull: greatest length 27*5 ; condylo-incisive length 24*5; 
zygomatic breadth 12*3 ; breadth of brain-case 12 ; palatal 
foramina 5*5 j upper molar series (crowns) 4*5. 

Hab. Welle area. Type from Tingasi, Bomakandi River. 

Type. Male. B.M. no. 87. 12. 1. 67. Collected 30th 
September, 1883, and presented by Emin Paslia. 

Compared with seven specimens of A. maaculue taken at 
different places and seasons, these Welle examples differ by 
their general cinnamon coloration. Dr. Christy^ modern 
specimen is quite similar to that obtained by Emtti Pasha in 
1883 on the same affluent of the Welle. 

68, Daeymys bentleyce, Thos. 

800. Medje, Ituii. 

935, 999, 1012, 1038, 1092, 1125, 1120,1127,1213,1235, 
1245,1255, 1256, 1301, 1302. Poko, Welle. 

These specimens, taken as a series, are intermediate 
between D. bentleyce of the Lower Congo and D. mediae of 
Ruwenzori. The majority are as large as the latter (one or 
two are even larger), while, on the other hand, several are 
fully as small as the type of D. bentleyce and have equally 
small bullsg. But in this latter character there is, as usual, 
considerable variability. 

Swamp and rivet-side animals such as Daeymye ate not 
very likely to have distinctive geogiaphical races in so 
uniformly waterlogged a country as the Congo area. 


69. Zelotomye instant , sp. n. 

2 . 1026. Poko, Welle. 20th June, 1914. r 

A Congo representative of the East-African Z. hildegcyrdeOe! 

Size about as in hildegardece. Fur rather shorter and > 
crisper. General colour above slaty greyish, without th^' 
drab suffusion characteristic of hildegardece . Median lips 
blackish slaty, sides clearer greyish. Under surfaOe pkLty 

§ tey washed with whitish, the slaty bases of the hairs shp^u^ 
trough. Cheeks and tut oat not so markedly white e$ jig 
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the allied species. Hands and feet white. Tail almost 
naked, finely speckled with brown as in the darkeMailed 
individuals of Z\ hildegardece . Mammae 3—2 = 10, as is also 
the case in Z . hildegardece . 

Skull of about the same size as in hildegardece. Zygomata 
rather more widely and evenly spaced, their widest point 
opposite the posteiior molars instead of further back. Bullae 
slightly larger. 

Incisors longer and more strongly thrown forward, the 
general line of the exposed poition directed forwards instead 
of being vertical. Molars decidedly larger and heavier. 

Dimensions of the type (measured in the flesh) :— 

Head and body 133 mm.; tail 88; hind foot 22; car 16. 

Skull: greatest length (bone only) 30*8 ; condylo-incisive 
length (increased by forwari diicction of incisois) 31*2; 
zygomatic breadth 17*3 ; nasals 12; interorbital breadth 4*8; 
palatilar length 15 ; diastema 9; palatal foramina 7 4 4 ; 
upper molar series (crowns) 5*9. 

This rat is readily distinguishable fiom its East-African 
ally, hitherto the only known species of the genus, by its 
greyer and less drabby colour, more projecting incisors, and 
larger molars. 

70. Thryonomys harrisoni } Thos. & Wrought. 

1210, 1211, 1531. Poko. 

71. Atherurus centralis, Thos. 

1312, 1313, 1343, 1316, 1353, 1364, 1396, 1398, 1406, 
1499, 1500. Poko. 

72. Manis gigantea ) Ill. 

687. - Zambo. 


73. Manis macroura , Erxl. 
(No number.) Poko. 

74. Manis tricuspis , Raf. 

713, 832,843. Mcdje. 

1142, 1207, 1443,1495, 1501. Poko* 

Ann. <6 Mag, N '. Hist. Ber. 8. VoU xvi. 
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LVTI .—Descriptions and Records of Rees .—LXX, 

By T. D. A. Cockerell, University ot Colorado. 

Melissodes robustior } sp. n. 

? .—Length about 13 nun., anterior wing 10 mm. 

Iiobust, black, with the pubescence mainly light ochra¬ 
ceous, but a moderate amount of black on vertex ; meso- 
thorax with a large patch of black hair on disc posteriorly, 
not approaching sides; anterior part of scutellum with much 
black hair; tegulae with light hair in front and black about 
middle; hair on apical piut of anteiior and middle tibiae 
externally sooty ; anterior and middle tarsi and inner side of 
hind tarsi with dark brown hair; scopa of hind legs very 
large, collecting a great amount of sun flow or pollen; hind 
margins of abdominal segments daik, only the first narrowly 
subhyalinc; abdominal bands very pale ochraceous, no well- 
defined basal band on second segment, and the middle one 
more or less intenupted in middle ; fifth and sixth segments 
with black hair, fifth With long pale hair at sides ; venter 
witli reddish hair. Head bioad, facial quadiangle broader 
than long; antennae black, the flagellum marked with dull 
red beneath ; teguliu black or rufo-piceous. Wings dusky, 
neivures fuscous; disc of mesothorax shining, with distinct* 
well-sepaiated punctuies; spins very pale yellowish. 

S •—Length about 11 mm., flagellum 7 mm. 

Pubescence pale oclnaceous, with a little black on disc of 
me 9 othoiax and scutellum ; mandibles black; labrum with 
a round cream-colouted spot; cl) peus blight lemon-yellow; 
flagellum blight fetiugiuous beneath; third antennal joint 
longer than bioad; tegulaa with oehreous hair. Wings 
dusky, nervuies fuscous, the basal nervure ferruginous. 
Hind margins of abdominal segments broadly reddish sub- 
hyaline ; hair on inner side of hind tarsi ferruginous. 

Hub. Berkeley, California; females at flowers of cultivated 
Relianthus annuus, the type, Aug. 9, 1915. The male, 
which possibly represents a distinct species, was collected at 
Los Angeles, Californio, at flowers of Helianthus lenticulari* y 
Augu-t 1915 ( Cockerell ). At Orange, California, Aug* 16* 
1 found*numerous Mel ssodes visiting Helianthus lenticularis f 
but they were all M . auri<jenia } Cresson. ' 

The female Al, robustior runs in my tables in Trans. Amfer* 
Ent. So<\, 1906, to M. grindelice , but is touch larger, and i* 
easily distinguished by the black hair of the thorax feeing 
separated from the tegulne by a broad ochraceous band, lu 
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the arrangement of the hair on tlioiax it is like M. armingili* 
(Okll.), but that is a considerably smaller species, and the 
male is quite different. It is also close to M. niqrosignata , 
Okll., but the facial quadrangle N broader and shorter, the 
haiiless area on apical part of second abdominal segment is 
much loss, and the abdomen beneath lacks tho conspicuous 
black hair, contrasting with the pale at sides. The male 
robustior , in the same tables, mns to M. qi/ensi* , but diffeis 
by the broad lemon-yellow clypeus, the yellow nearly 1 caching 
the eye ; also by the yellow spot on labrum and less elevated 
vertex. It is easily known fiom M, grindelirr by the light 
hair on tegulap, very small amount of dark hair on tueso- 
thorax, &c. Tt is also close to XL helianthophila , Ckll., but 
differs by the ochraceous pubescence, dusky wings, daiker 
antennae, with the tliiid j )int twice ns long, &c. 

Bombus edwardsiiy var, Jcenoyeri x var. n, 

?.—Like var . bifuriu* (Oresson), but the red colour of 
abdomen replaced by pale tawny, so that all the light abdo. 
niinal hair is of the same colour. The second abdominal 
segment has a bioad triangle of black hair at base. 

Hab . Tolland, Colorado ; at flowois of Frasera stenosepala, 
July (L. A. Kenoyer ), Also on Frasera stenosepahi , at 
Tolland, Mr, Kenoyer took B. edwarddi bifariua (Cr.), 
B. ruforinctus nalmqnli (Okll.), Psithqrus insularm (Sm.), 
CoIIetes kincaidii , Okll., Chelqnia nitida (Cr.), Monumetha 
albifrons (Kiiby), and Xlegachde wootoni calogaster (Ckll.). 
Jiomhua Jcitbqetlu*^ Cuitis, was taken by Mr, Kenoyer on 
Nebraska Hill, Colo., above timber-line, July, at flowers of 
Polemonium confer turn and Trifolium. At Ooiona, Colorado, 
above timber-line, he took Bombua appoaitus , Or., at flowers 
of Trifolium daaycarpum , and B. flavifrons at Alerfensia 
haleeru B.flavifrona was also taken on Nebraska Ilill at 
Trifohum dasyedrpum* 

Otmia kenoyeri , sp. n. 

<? (type).—Length nearly 11 mm. 

Daik green, the head and thorax rather bluish green, the 
abdomen clear olive-green, the maigins of segments con- 
colorous ; antennae long, black, the middle joints of flagellum 
conspicuously swollen beneath ; tegulae piceous, green in 
front; legs black, without metallic tints; hair of head, 
thorax, first abdominal segment, and greater part of legs long 
and white, of second abdominal segment also white, but 
shorter, of segments 3 to 5 black, of sixth mixed black and 
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white, a fringe of long white hairs at apex; head broad* 
quadrate, finely and very densoly punctured; mandibles black $ 
mesothorax and scutellum densely punctured ; area of nrefca- 
thorax dull and granular# Wings hyaline. Tarsi with red 
hair on inner side ; anterior tarsi with joints 2 to 4 havingfthe 
anterior apex produced; middle tarsi with baaitarsi obooVda^te, 
veiy short, and greatly swollen, very hairy, the hair rifostJ^y 
fuscous ; hind baaitarsi also broadened, but not so short, tl[e 
inner margin yrith a prominent angle beyond the middle, thp 
anterior face shining, not hidden by hair ; spurs of hind lega 
daik, curved at end, not peculiar; small joints of middle ana 
hind tarsi thickened, but not othei wise remarkable. AbdoV 
men shining, sixth segment with a scarcely noticeable trace 
of an emargination, seventh strongly bidentate; second 
abdominal segment thickened on the apical middle; tliiro^ 
deeply emarginate, the sides of the notch with a s)u>rt fringe 
of orange hair. ; 

? .—Length about 10 mm. 

Itobust, tegumental colours like those of male, but clypeus 
and adjacent sides ot face blue-black, supraclypeal area green, 
and face on each side of antennoa steel-blue; mandibles tri- 
denbite ; clypeus subemarginate; hair of face long and 
entirely black, of cheeks up to aides of vertex black, but of 
head and thorax above pale orange-yellow, not mixed with 
black ; middle of mesotiiorax witli well-separated punctured; 
pleura and motathorax with black hair. Legs black, with 
black hair, except on anterior tarsi, where it is pale ; first 
abdominal segment with yellowish-white hair, the others 
with black, the hair quite long and coarse; ventral^scops' 
black. 

Tlab . Nebraska Hill, Colorado, at flowers of Tri/oliutn 3 
above timber-line, July 1915 (L. A. Kenoyer ). 

Known from all other North-Artierican species by the 
structure of the male tarsi. The female ipay oe compared 
with Q. hehdersoni , Ckll., but the abdomen is emit© differently 
coloured and the sixth segment has not the pale reddieh be¬ 
fringe seen in hendersont, The abdomen of hendersonp' is 
smoother and less hairy. In Friese’s tables of Paltearctie 
Osmia both sexes run near 0. angustula, but are quite 
distinct fiom that specie*. Also on Nebraska Hill, above* 
timber-line, but not on a flower, Mi. Kenoyer took a matt 
Omia abnormis, Cresson. On Nebraska Hill, at Sati# y 
100 feet below timber-line, Mr. Kenoydr took JffatifotW 
sitymbtii, Ckll. 
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Prosopis p^fonatella, sp. n. 

? •—•Length about 5*5 mm. 

Head, thorax, and abdomen entirely black, without light 
markingsj flagellum dull ferruginous beneath ; head broad; 
front and vertex dull and very finely punctured, but region 
behind tips of eyes shining; mesothorax dullish, extremely 
minutely and closely punctured ; scutellum broad and flat, 
shining, the punctures distinctly separated ; metathorax dull, 
the area roughened; tegula? black. Wings very ample, clear 
hyaline, nervures and stigma piceous; second s.tn. large and 
long. Legs black, the hind tibiae with rather more than the 
basal fourth cream-coloured. Abdomen shining, first segment 
with very minute, widely separated punctures, second micro¬ 
scopically lineolate. Under the compound microscope the 
base of raetathorax appears cancel late. 

Hah . Corona, Colorado, above timbei-line, at flowers of 
Erigeron pinna tisectus, July (/>. A . Kenoyer). 

Readily known by the cntiiely black face, combined with 
the rather small size and ordinary antennas. It has some 
superficial resemblance to the smaller P. saniculce , Rob. At 
the same place and floweis Mr. Kenoyer took a male which 
I referred to P. coloradensis , Ckll., for, although it looks u 
* little different from typical specimens of that species, there is 
nothing tangible on which to separate it. The female 
described above differs from coloradensis (tuertonis , Ckll.) 
not only by its black face, but also by the long second s.m. 
The mesothorax of tuertonis is much more deeply and strongly 
punctured. It therefore seems that we have to do with a 
distinct species, not a vaiiety of coloradensis , and that the 
male coloradensis is not conspecifie. 

Prosopis varifrons, Ciesson. 

Females from Florissant and Boulder, Colorado, are recog¬ 
nizable by their relatively large size; lateral face*marks 
ending about the level of antennae, where they are very 
obliquely tiuncate (approaching the form of those in the 
male); first abdominal segment very smooth and shining, 
second finely and distinctly punctured, in complete contrast. 
Metz (Trans. Am. Ent. Soc. xxxvii. pi. ix. fig, 130) figures 
as female varifrons an unusual variety or some other species, 
jp. $ubtristis t Sweuk. & Ckll., appears to be a race of vari- 
as was suggested in the original description. Metz, 
who makes subtristis a variety of P. episgopalis , Ckll., 
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remaiks that some of the species cannot be distinguished 
fiom P . vartfron*. The male which Metz refers to P. sub* 
ttistis , of which I have an example determined by JMetz 
(Onusby County, Nevada, July, Baker), is quite distinct, 
and is ically lelated to P. eptscopalis, having the yellow 
mai kings reduced and the lateial face-maiks much narrower 
above, it is P. vmversitatis , Okll., which Metz remaiks " is 
piobably the variety subtristis.” 

Prosojns luzonica , Cockerell* 

—Length about 7 mm. 

Ulack, with bioad tiausveise maik on lower margin of 
clypcus, lateral tace-maiks (ratlur narrow, notched at au- 
tennal socket«, and ending nauowly on oibital margin below 
level of middle ot fionl), lnteuupted line on piothoiax, spots 
on tubercles and tegulce, antcnoi tibia* in trout, middle tibisa 
at extreme base, lathei luoie than basul thud of hind tibise, 
and all the basitaisi yellow ; flagellum long, the apical part 
ieiruginous beneath. 

Jlab. Mt. Banahao, Philippine Is. (Baker coll. 3664). 

The species \>as described iiom a tern ale* 

Prosopi* miudanemis , sp. n. 

.—Length about 6*5 mm. 

Black, with a laige tiiangular mark on lower part of 
clypeus, lateral face-nuuks(shaped like teet on tip-toe, broadly 
tiuncate at about level of middle ot supiaclypeal aiea, but 
continued nanowly a shoit distauce up orbital margin), small 
stupe on scape, interrupted line on prothoiax, tubeicles, spot 
on tegula*, anteiior tibue in tiont, and bases ot middle and 
liiud tibun yellow ; anteiioi taisi tuiuginous, the small joints 
<iu-ky, the other tarsi black ; taco rather long and nanow; 
antennal shoit for a male, reaching about to level of tubercles, 
third and fouitk joints veiy shoit, flagellum obscure reddish 
beneath; mesothoiax rather strongly und extremely densely 
punctuied ; area ot metnthorax coaisely wrinkled. Wings 
giejibh hyaline ; tiist r. u. meeting flist t.-c. ; second s.m. 
longei than high ; flist abdominal segment shining, with 
extremely tine punctuies; the other segments also very 
finely punctured, without any distinct hah-bands or patches; 
stipites long and spinc-like. 

Hub. Dapifun, Mindanao (Baker coll. 3663). ^ 

liesembles P. paluvamca , Ckll., but is distinguished by 
the shot ter antenna*, yellow bases of middle and hind tibi», 
broader abdotoen, &c. Among the continental Asiatic species 
it related to P.feai, Vaclial. 
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Apis indica nigrocincta (Smith), 

Dapitan, Mindanao (Baker coll. 3660). 

This agioes with a Chinese specimen horn Smith’s 
collection. 


Xyloeopci fuliginata , Pdi cz. 

A new locality is Mt. Makiling, Luzon (Bakei coll. 5233). 

Mesotrichia bond) ijor mis (Smith). 

Baguio, Benguct (Bakei coll. 4095). From the same 
locality comes a iom tie Xalocopi fuliginata (Biker coll. 
4994;. 

Xomioides valdezi , sp. n. 

S .—Length about 4 mm. 

Head and thorax daik steel-blue, abdomen black ; clypeus, 
Jabiuni, end of mandibles, broad but shoit stupe on scape, 
tubuicles (with extension on sides of pruthoracic inaigin), 
knees (the anterior bioadly), tibia* (except laige daik mark 
on hind pan), and taisi yellow ; abdomen with lathci nauow 
inteiiupted yellow bands at bases of second and third seg¬ 
ments ; fiont dull; me^othoiax and scutellum bulliantly 
shining. Wings h)aline, ncivuics and stigma dilute sepia, 
second s.m. veiy small. 

Variety a.—Abdomen with intermptid baud only on thiid 
segment, and this may be neaily obsolete. 

/lab. Cagayan, Mindanao (Baker coll. 3670). 

Named alter Julian Valdez, Professor Baker’s collector. 
Veiy close to the Australian A r . peidiUllus , Ckll., but difteis 
by the much bioadei head, ba^e of mandibles black, and 
much darker flagellum. The third antennal joint is not 
about twice as broad as long, as it is in male peiditellus . The 
wings aie not clear white, as they aie in the European 
2f* variegutus (01 iv.). v 


Nomioides melanogaater y sp. n. 

<?.—Length 4*5-5 , 5 mm. 

Head and thorax steel-blue; abdomen bioad, black, without 
maikitigs, the iiist segment variably bluish ; clypeus (except 
two rather large black spots), labium, most of apical half oi 
mandibles, margin oi tuber oUs, knees, antenor tibueiu fronts 
and aUthe taisi yellow ; head bioad ; clypeus small, sparsely 

E unctured ; antenn«ie long, flagellum dark, very obscurely 
rownish beneath ; sides of ince greenish ; tiont blackish. 
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entirely dull ; mesothorax and scutellum smooth and shining; 
area of metathoiax large, dull, and granular, with the Apical 
margin shining; tegulse dark brown,. Wings hyaline, stigma 
and nervures dilute brown. Abdomen shining, 
flab . Dapitan, Mindanao (Baker coll. 3162)* 

Allied to Ji. valdeziy but easily known by the larger size, 
dark tibiae, &c. 

Megachile albobarbata , sp, n/ 

<J.—Length about 9 mm. 

Black, the head and thorax with black and white hair; 
abdomen densely covered dovsally with blight red (colour of 
red lead) tomentum, except the basal part of first segment 
(which is bate) and the caudal keel (which is broadly* 
rounded, slightly emavginatein middle); head broad; clypeus 
shining, stiongly punctured, the lower margin heavily and 
regularly fringed with white hair; under side of head with 
long white hair ; sides of face with black hair, whit© haii* # 
between antennae, black hair on veitex and sides and upper 
part of front; legion behind ocelli broad, shining, with 
scattered large punctuies; antennae veiy long and slender, 
black; mesotboiax shining, with well-scpaiated distinct 
punctures; scutellum coaisely and moie closely punctured ; 
area of metathorax with a seiies of fine plicas forming a 
tiansverse line near the base; dorsum of thorax with thin 
black hair, but anterioily and posteiioily and on sides it is 
white; hind coiners of mesotnoiax tutted with white hair; 
tegulrn black. Wings fuliginous. Anteiior coxie spined ; 
anterior tarsi simple ; bind taisi long ; hair of legs pale. 

Hab . Dapitan, Mindanao (Baker coll. 3673). 

Allied to M. mystacca (Fb.) from Austialia, but smaller 
and with diffeient sculpture. There is a general resemblance 
to M. malayana , Cameron. 

Halictus tachbanenbis , sp. n. 

9 .—Length nearly 6 mm. 

liobust, golden green ; pubescence scanty, tinged with 
ochieous, that at apex of abdomen warm pale oqhreous { 
mandibles broadly led in middle; basal half of the slender 
Escape red, antennae otheiwise dark, the flagellum reddish at 
tip; basal part of legs green, but knees, tibiae, and tarzi 
blight fenuginous, the hind basifarsi with a dusky stain; 
tegulae pale testaceous. Wingg clear hyaline, nervurta an# 
stigma dilute leddiah, outer r. n. And t,-c. very weak, firitT.rr* 
meeting second t.-c; third s.m, narrow (short), smaller thatf 
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second. Head broad, brassy green, densely rngoso-punctate, 
the clypeus with strong separate punctures ; tnesothorax 
golden-gieen, very densely punctured; seutellum blue-green, 
polished, the punctuies small and weak ; area of metathorax 
golden-gieon, veiy coaisely inegulaily reticulate. Abdomen 
golden-green, smooth and polished, without distinct punctures, 
hind margins of /cgments not darkened ; venter with a long 
purled scopa on second and third segments; hind spur much 
ahoiter than its mute, and furnished with three long blunt 
spines and a rounded lobe beyond. 

Hob . Tacloban, Leyte, Philippine Is. (Baker coll. 3672). 

Resembles H. testaceipes , Fnese, from Java, but the abdo¬ 
minal segments aie not daik-bordeied, the femora are less 
red, &c. 

Sphecodes bakcri , sp. n. 

$ .—Length 7'5 mm. 

Black, with the abdomen red, the apical pait more or less 
dusky, but not black; small joints of taisi obsciue reddish ; 
head much broader than long, eyes very piomijient; man¬ 
dibles falciform, bidentate, the apical pait obscure red ; 
clypeus densely punctuied; antennae black, third joint very 
short; mesothorax coaisely and extremely densely punctured ; 
area of metathoiax coarsely ridged, divided into two rows of 
large shining hollows, with a transveise lidge between them ; 
hair ol head, thorax, and legs white ; tegulie piceous, with a 
hyaline spot. Wings dilute fuliginous; second s.m. veiy 
high and narrow, receiving fiist l.n. a little bofore its end. 
Abdomen shining, impunctate; apex dark. 

Ilab . Dapitan, Mindanao (Baker coll. 3662). 

Distinct from the species desciibed fiom Java by the black 
legs and red abdomen ; not very close to the species of India 
or Formosa. * Genus new to Philippine Islands. 


bVUl'-^Bhynchotal Notes .—LYII. By W. L. Distant. 
Homoptera. 

Fam. Membracidse (continued fiom p. 328). 

Division Gahoababia. 

Gargara addahensis , gp. n. 

.Head, pronotum, and body beneath black; femora black, 
their apices and the tibise and tarsi testaceous; tegmina 
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greyish white, their basal areas black, a narrow transverse 
iuscous fascia before apex and the extreme apical margin 
palely of the same colour; lateral areas of sternum greyishly 
toinentose ; pronotum thickly punctate, sparingly shortly 
pilose, the lateial angles subprominent, the posterior piocess 
bioad, robust, its apex subacute and reaching the posterior 
angle of the inner tegiuinal maigin ; basal tegminaldaikarea 
punctate. 

Long. 3 mm.; bieadth lat. pronot. angl. 2 mm. 

Ilab. W. Attica; Addali, Gold Coast (//. T\ Palmer % 
Brit. Mus.). 

A shoit, broad, and very robust species. 

Gargara fra ter na , sp. n. 

Pionotum and legs p«d© chestnut-biown; face black, 
thickly, finely, palely pilose ; tegnuna pale chestnut-brown 
with pale gieyish suffusions, piincipally appealing as a 
tiansveise fascia near base and small elongate spots on apical 
aiea, the apical margin also distinctly pulei ; body beneath 
gieyishly pilose, a giejish-white spot at each basal angle of 
the poslenoi piouotal process ; pionotum thickly finely punc¬ 
tate and ob^cuicly pilose, the lateial angles subpiominent, 
with a stiong percuucnt cential longitudinal ridge, posterior 
pronotal \ rocess bioad and lobust, distinctly centrally con- 
cavely sinuate, its apex black, subacute, and lecuived down- 
waidly, slightly passing the posterior angle of the inner 
tegminal margin. 

Long. 3 mm. ; breadth lat. pronot. angl. 2 mm. 

I Jab. W. Afnca ; Add ah, Gold Coast (11. r l\ Palmer , 
Brit. Mus.). 

Allied to the preceding species, but, apaitfiom its diffeient 
colour and mat kings, the posteiior pronotal process is a little 
longer and more concavely sinuate. 

Gargara perpolita , sp. n. 

Head, pronotum, and legs bluck; tegnmia greyish wfyite, 
about basal fourth black and apical tliiid purplish black ; 
abdomen beneath greyish white, with the segmental margins 
black ; pionotum thickly, somewhat coaisoly punctate, 
centrally, percunently, longitudinally lidged, the lateral 
angles subpiominent, the po*teuor pronotal process broad, 
robust, almost straight above, the apex subacute, a little 
lecuived and distinctly passing the posterior angle of the 
inner tegminal maigin. 

Long. 3*4 mm.; breadth lat. pronot. angl. 24-3 mm. 
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Hah. Uganda Prot.; Budongo Forest, Unyoro, 3400 ft. 

( S . A. Neave). 

Var.—The apical third daik atea of the tegmina appearing 
only as two united transverse fasciae. 

//ai. Uganda Prot.; Mpanga Forest, Toro, 400-800 ft. 
(& A. Neave). 

Gargara ccnea , sp. n. 

Head/ prouotum, and legs black; body beneath black, 
obscurely, shortly pilose; tegmina bronzy brown, the basal 
area, nanow costal margin, apical rnaigin and apical area of 
inner terminal margin, black or piccous, in some specimens 
a subapical spot ot the same colour ; pronotum tljjckly punc¬ 
tate, the central, longitudinal, peicurrent carination more 
pronounced on the posterior piocess, which is very slightly 
sinuate, its apex obtusely acute and reaching the posterior 
angle of the inner tegiuinal ruurgin, lateral angles aubpromi- 
nent ; dark basal urea of tegrnina punctate. 

Long. 6 mm.; breadth lat. prouot. angl. 3£ mm. 

llab. Uganda Plot. ; Entebbe and Budongo Foiest, Un¬ 
yoro, 3400 ft. (S* A. Neave). 

Gargara aterrima , sp. n. 

Head, pronotum, body beneath, and legs shining black; 

„ tegmina black, the apical aiea more or less pale bronzy 
brown ; pronotum thickly, couiscly punctate, somewhat 
faintly, longitudinally, pereurrently carinate, the posterior 
pronotal process bioad and robust, stiongly tiicarinate, the 
apex obtusely acute and reaching the posterior angle of the 
inner tegminal margin ; this process is nearly straight, 
scarcely at all sinuate, strongly ridged above, and declivous 
on each side. 

Var.—Tegmina totally black with the exception of a 
parrow tiansverse ochraceous fascia near base. 

Long, 6 mm. ; breadth lat. pronot. angl. mm. 

Hab. Uganda Prot.; Budongo Forest, Unyoro, 3000- 
4000 ft. {S. A. Neave)\ Buamba Forest, Semliki Valley, 
2300-2800 it. ( S . A. Neave ); Mabira Forest, Uhagwe 
{€. C. Gowdey). 

The typical specimens were received from Mr. Neave, the 
varietal form (one) from Mr. Gowdey. 

Gargara asperula. 

Centrotus asperutus , Walk. List Horn., Suppl. p. 162 (1868). 

llab. Sierra Leone. 
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Gar gar a semi fascia. 

Ccntrotus mmfascia, Walk. Journ. Lina. Soc, Zool. i« p. 94 (1867), 
Hab t Malacca, Bpineo. 

Qargara semivttrea . 

Cetifrotus semivttreus, Walk, Journ. Linli. Soc., Zool i. p. 94 (1867). 
Hab . Singapoie. , 

Gargara minuscula. 

Centtotus mmusculus, Walk. Jkmrn, Lmn Soc , Zool x. p 191 (1&C8), 
Hab. JI^ol. 

Gargara biplaga , 

Cmtrotus btplaya, Walk Journ Liun boo , Zool x p. 191 (186 Q ). H 
Hab . Celebes. 

Gargara venosa . 

Centtotus venoms, Walk. Jouin Linn. Soc, ZooL x p 189 (1868). 
JIab. Tondano. 

Gat gat a consoda . 

Cmtrotus consootus, Walk. Journ Linn Soc , Zool’ i. p 104 (1867). 
IJab . Borneo. 

Uroxxphus simple c. 

Centrotus simplex , Walk Insect Saund , Hoiuopt p. 78 (1868). 

S. Africa. 

Terentius rolandi , sp. u* 

Head, pionotum, and body beneatli blacky legs piceoua 
(face mutilated m unique type); tergmina shining ochiaceous* 
the apical area shining, builiant castaneous, base, costal area, 
and very nanow apical margin black ; pionotum thickly * 
coaisely punctate, centialty, peicuiiently, longitudinally 
cannate, the cariuatiou somewhat faint on anteiior area and 
more pronouuced on the posteiior process, which is apicaily 
attenuated, its txtieino apex acute, and passing the posteiior 
angle of the inner tegmiual m&igm ; tibiae distinctly pilose $ 
lateral areas of the sternum greyishly tomentose. 

Long. 8 mm. ; bieadth lar. pionot. angl. 4 mm* , 

Hab. N. Queensland; Kuianda, 1-100 it, (i2. JS, Turner ), 
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Terentius punetatissimus . 

Terentius punctatiaaimua , Stfil, CEfv. Vet.-Ak. Forh. I860, p. 286. 
Centrotua spmus, Walk. MS. 

Centrotua pictipennia , Walk. MS. * 

Flub. New Guinea ( Wallace) ; Batchian (Doherty)) 
Dorey [Wallace). 

Two specimens in the Biitish Museum are labelled G . 
spisaus and C. pictipennis , Walk., but I cannot trace any 
description of the species. 

terentius retractus . 

Centrotua retract aa, Walk. Journ. Linn. Soc , Zool x. p J90 (1868). 
Morty ( Wallace), 

Terentius conterminus . 

> 

Centrotua conterminua, Walk. Journ. Linn. S^c , Zool. x p. 190 (1868). 
Centrotua curtulus f Walk. he. ext. p 190 (1808) 

Aru ( Wallace ). 

Terentius reductus . 

Centrotua reduciua , Walk. Journ. Liun. Soc , Zool. x. p. 190 (1868). 
New Guinea ( Wallace). 

Terentius nubi/asciatus . 

Centrotua nubifama, Walk. Journ. Linn. Soc., Zool x p. 191 (1808). 
New Guinea. 

Terentius densus. 

Centrotua densus, Walk. Journ, Linn. Soc., Zool. x. p. 189 (1868). 

New Guinea. 

Under the too all-embracing genus Centrotua , as used by 
Walker, that writer desenbed two species under the name of 
0 . densus —one the above, and another from Borneo (Journ. 
Linn. Soc,, Zool. i. p. 103, 1867). As these two species 
belong to diffeient genera, both names are available. 

Tibeuianus, gen. nov. 

Pronotum anteriorly gibbous and rounded, its frontal area 
sumewbat truncate and a little inclined inwaidiy, stroryjly, 
centrally, longitudinally, percurrently carinate, the anterior 
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area with a strong carination on each aide of the central 
one and parallel with if, the posterior process only slightly 
elevated above the scutellum, moderately slender and im* 
pinging on the tegmina, the apex subacute, and reaching or 
passing the postoiior angle of the inner tegminal margin ; 
legs moderately robust but not dilated ; tegmina with four 
apical and two discoidal cellular areas. 

This genus is to be fecognized by the tiicarinate surface of 
the anterior disk of the pionotum combined with its unarmed 
lateral angles. 


llberianvs typicus , sp. n. 

Pronotum testaceous, its disk and the postoiior process 
more or loss piceous ; face testaceous thickly, finely, palely 
pilose; legs and abdomen beneath testaceous, the sternum 
more piceous; tegmina subhyaline, wiinkled, the base nar- 
jowly testaceous or piceous, the costal margin testaceous, the 
venation pale fuscous ; pronotum finely pilose and punctate, 
the pronotal ridges veiy prominent; other structuial cha¬ 
racter as in geneiic diagnosis. 

Long. 4 mm.; breadth lat. pronof. angl. mm. 

Jlab. S.E. Rhodesia; Umlali, 3700 ft. (6r. A. K. Mar¬ 
shall). 

M 

Tiberianui btilbac us, sp. n. 

Head, pronotum, and legs iuscoua-bioVn ; tarsi ochra- 
ceous ; tegmina subhyaline, wiinkled, the base fuscous- 
brown margined outwardly with an obscuie pale ochiaceous 
macular fascia, costal area moie or less shaded with fuscous- 
brown, the venation concolorous, very obscurely and finely 
speckled with fuscous-brown; pionotum thickly punctate, 
very obscurely pilose, centrally, longitudinally, moderately, 
percunently carinate, the discal area tiicaiinate, the lateral 
carinations parallel to the central one, the lateral angles 
subprominent, the posteiior process tricarinate, its apex sub¬ 
acute and distinctly passing the posterior angle of the inner 
tegminal margin. 

Long. 5 mm.; bieadth lat. pronot. angl. 2$ mm. 

Hub . (Jape Colony ; Stellenbosch ( G . A. K. Marshall !). 

Demanga deflectens, sp. n. 

Head, pronotum, and scutellnm shining black; face more 
or-less and base of scutellum thickly ochraceoualy pilose ; 
legs black; lateral areas of sternum ochraceoualy pilose j 
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tegmina bronzy brown, extreme basal area black, narrow 
costal area piceous, black at base, immediately beyond the 
black basal area a maculai tiansverse pale ochraceous fascia; 
ocelli about as far from eyes as from each other ; face very 
stiongly deflected ; pronofum unanned, coarsely punctate, 
the disk elevated, posterior process somewhat slender, strongly 
tiicurinafe, at a distance fiom scutellum, stiaightly oblicjuely 
deflected from neai base, nnd impinging on inner maigm of 
tegmina near its posteiior angle; scuteNnm with the apex 
upwaidly received. 

Long, 6£ mm. ; hieadth lat. pionot. angl. 3 mm. 

/Tab. Biit. E. Atuea ; Ngure Narok, 12,000-13,000 ft. 
( Copt . A. O. Luckman) ; W. slopes ot Kenya, on Meru- 
Nyeri Rd., 6000-8300 ft. (tf. A. Neave). Geiman E. Atiica; 
Ruanda l)isti. {Dr. (\ K . Marshall). 

Tlie genus Demanga was founded for the leception of an 
ludian species ; it is now also found to be lepiesented in the 
Ethiopian Region. 


Promitor, gen. 110 V. 

Pronofum elevated, practically unaimed, stiongly cen¬ 
trally longitudmilly caiinate, on each side near base an 
iuegnlai foveate spot, the nnigm ot which is stiongly iiregu¬ 
larly mlged, the posteiioi piocess iol)Ustly lecmved to apex 
of scutellum, aftei which the apical atea is slendei, linear, 
and upwardly and backwaidly ucuived, the lateial pionotul 
angles shoitly and obsoletely subacute. 

Allied to the Oriental genus Coccosterphus, St&l, but 
diffeiing in the entnely diveigent structuie ot the posteiior 
pronotal piocess, the completely visible scutellum, &c. 

Pronutor nominalus , sp. n. 

Head fu*cous-biown ; pionotum pule ochraceous ; legs 
pale blown, the apices of the femoia and the whole of the 
tuirsi ochraceous; body beneath iuscous-biown; tegmina 
subhyaline, wiinklcd, the base, a subcentral fascia, a more 
oblique subapical fascia, and some ii tegular apical spots 
fuscous-biown ; pionotum thickly coarsely punctate, the 
posteiior process lobustly tecuiveu to apex of scutellum, after 
which the apical aiea is slender, linear, and upwardly and 
backwaidly recurved, about or almost reaching the posteiior 
angle of the inner tcgininal margin; face moderately 
deflected. 

Long. 5 mm.; bteadth lat. pionot. angl. mm. 

Hob. Natal (Brit. Mus) ; mouth of Umkomaas River 
(0. A . K . Marshall ). 
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Umfilianus, gen. nov. 

Pionolum elevated, the front oblique, the posterior process 
moderately slender, tricarinate, convex at base, well separated 
from scutellum (which is quite exposed and about as long as 
broad), its apical area impinging on the tegminal suture and 
the apex about reaching the inner tegminal margin, lateral 
angles subpromincnt; ocelli almost as far apart fiom each 
other as from eyes ; face a little concavely declivous ; legs 
simple ; tegmina with four apical areas. 

By the shape and direction of the posterior pronotal pro¬ 
cess resembling the genus Indicopleustes } Dist., btit altogether 
irmoved ftom the division in which that genus is located by 
the absence of lateral pronotal processes, 

Umfilianus drclivis } sp. n. 

Head and pronotum black; legs black or piccous; body 
beneath black or piceou*, the abdominal segmental margins 
ochraccous ; tegmina subhyaline, wiinkled, base and sub¬ 
costal area obscurely ochraceous, the costal, subcostal, and 
apical veins black, the inteiiors of the basal cells also 
bluckish; scutellum about as long as broad, its apex and a 
small spot at each basal angle gieyishly tomentose ; lateral 
aleas of the sternum oclnaceously tomentose; pronotum 
thickly finely punctate; other stiuctuial ^ characters as in 
generic diagnosis. 

Long. 6 mm.; bieadtli lat. pronot. angl. 3 mm. 

Hab . Mashonaland ; Umfili River (GC A. K. Marshall )* 


L1X ,—On the Extension of the Range of the American 
Slipper-Limpet on the East Coast of England . By G. 0* 
Robson, B.A. * 

(Published by permission of the Trustees of the British Museum.) 

Rlcord of the progress of the Ameiicati slipper-limpet 
(Creptdula fornicata ) in its invasion of the English eoastat 
wateis was brought up to date by Oiton (i) whenne described 
its occurrence at Emswoith, in Humpsnire. This gave 
animal a range liom Mersea Island (Essex) to ^ampshftf, 
with a secondary aiea of distribution (apparently quite di#!» 
connected with the S.E, one) on the Lincolnshire and 'Sprit* 
slnre coast (discussed by Murie ( 2 )). In the summer of the 
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present year the westward range was extended by the dis¬ 
covery by Ool. Worthington wilinor of shells of the species 
at Ityde (Isle of Wight). 

Hitheitonorccoids have been forthcoming of the extension 
of the animal's range up the East Coast fiom the Colne 
estuary. Howevei, in September of the piesent year I 
received a number of shells of the species from Miss B. 
Nicholson, who had found them on the beach at Frinton-on- 
Sea (Essex). Miss Nicholson informs me that she found the 
same foim at Frinton in 1914, only in faL less quantity than 
in the present year. 

Having some knowledge of the features of the N. Essex 
coastal waters, I thought it would be interesting to follow 
Miss Nicholson's discovery up, I accordingly communicated 
with persons at Walton-on-Nazc, Dovercourt, and Woodbridgo 
Haven, and, as a result, found that Crepidula fornicata has 
established itself all along the Essex and Suffolk coast from 
Frinton to the mouth of the River Deben (Woodbiidgo 
Haven). I hope that field-naturalists will follow up this 
clue and attempt to determine its present lange and record 
its further progress. 

A few remarks upon the method by which this species is 
extending its range may be offered at this point. In the 
first place, it is highly probable that the extension up the Essex 
coast from Mersea Island and the mouth of the Colne River, 
at least along the Clacton-Finiton coast-line, was effected by 
the free-swimming latva. Orton has pointed out ( 3 ) that the 
spat of Crepidula can be caught upon floating rafts: so it is 
not impossible that the ldivm might settle down upon the 
submerged and projecting paits or tackle of a coasting vessel 
plying between the places involved, just as they settled down 011 
the raft in theexpeiiment described by Oiton. But,owing to 
the excessive shallowness of the watei off Frinton, no coasting 
vessels call there. It is just possible that yachts that lie up 
at Brightlingsea during part of the year, and during the lest 
are used off the coast, may have earned spat about with 
them, but the number of such yachts that visit Frinton is 
very,small. With regaid to the extension of range to Dovei- 
court and the Suffolk coast, it is possible that a small coaster 
or sea-goinj* wherry may have acted as the disseminating 
rtgertt. carrying the spat from the Colne estuary to Harwich 
and Wooabiidge Haven (the latter being accessible to 
coasting traffic). Doveicourt, on the otlior hand, is not visited 
by coasting traffic tor the same reason as Frinton is not. On * 
the’other hand, the animal ma/be effecting its extension ot 
rangjp entirely in the larval (free-swimming) stage. In this 
r <fc Mag . N. Hut . Ser. 8. Vol. xvi. 35 
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ease it would be, on the whole, favoured bv the tidal streatft 
(<tf. Oiton ( 7 )). According to information kindly supplied by 
the Hydrographical Deuaitinent of the Admiralty, the tidal 
stieam runsfiom Oiforaness to Harwich nearly parallel toflhe 
coast 8 .W. on the flood, turns W.S.W. across tne shoals into 
Haiwich Haibour, 8 . off the Naze, S.W, off Friuton, and 
W. by N. off the Wallet into the Blackwater River. On 
the ebb the above beaimgs are all approximately reversed, 
Fuithei, the ebb or N.E. going tide is slightly stiongei than 
the flood—a fact which would tend to favour the spread of 
the larvue up the coast notthwaid*. Du Fowler informs me 
that the geneial normal drift (resultant of tide+wind + 
cunent) is s^uth-wcsteily. As Lo Bianco has pointed out ( 4 )* 
the annual distribution of plankton is veiy much affected 
by dnft-cunenta (those produced by wind), so we cannot 
atfoid to neglect this factor (see below). 

Noitli of the Naze the Essex coast is indented by an irre- 
gulaily-shaped aim of the sea, several miles in area, and 
consisting of sands uncoveied at low tide, saltings and channels 
of vaiious width uieandenng among sand and mud-flats. 
It would be extiemcly mteiesting to discover if Greptdula 
fomicata baa spread round tiiis maze of channels and flats and 
reached the Doveicourt coast by this route, or whether, as is 
raoie probable, it is absent hom this area, having been carried 
across to the opposite coast direct by the tidal stream. 

In any case, whether Greptdula fornicata is extending its 
range by natuial transit or as a “ stowaway ” on coasting 
vessels and yachts, the alternatives aie sufficiently interesting 
to wauant discussion. It should be pointed out that,* if 
the flist method is the one responsible, the progress must 
be .slow, as the balance in favour ot the N.E. going ebb is 
not veiy great, the extreme istes of the ebb and flow being 
as follows * 




Knots. 

Ebb (N E) 3 hours after H.W. Dover. 0 8 to 1*9 

4 t f ff I, ..... 0 7 to I*d 
Flood (S W ) 4 hours befoie H.W. Dover .. 01 to 1*7 
3 I, f f ff «» 05 to 1*7 


Accoiding to Oiton ( 5 ) the spawning-period of O.fwmictytq^ 
extends from Maich to November, the veligers swimming 
free foi about two weeks (Conklin ( 6 )), Larvae are thus 
practically ceitain to be present in the plankton during April* 
^tn which month, accoiding to information kindly glveu^ttSp 

* At the Cork Light off Harwich. 
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by Commander Campbell Hep worth, the wind on this coast 
varios from S.W. to N.W. Wo have thus a period during 
which the drift-currents will accelerate the N.E. going ebb 
and favour the noithward dispersal of the larvae. 

Works Quoted. 

(i) OnroN, J. H. Proc. Molocological Soc xi. 4,1915. p. 190. 

(») Muiuk, J. * Tho Zoologist/ no. 845, November 1911. 

(3) Orton, J.H. Jouin Marino Biol Assoc x. 2,1914, p 320. 

( 4 ) Lo Bunco, S, Mittb. Zool. Station zu Neapel, 19 Bd 4 lift. 1909, 

p 027• 

( 5 ) Outon, J. II. Journ Marine Biol Assoc, ix. 3,1912, p. 439. 

( 6 ) Conklin, E. 0. Jouin. Morphology, xm. 1897, p 19. 

( 7 ) Oaton, J. II. Trans. Ply mouth last. xv. 4, 1915, p. 250. 


LX.—O/i the Periproctal Plates of Discoidea cylindiica 
(Lamarck). By Frederick J. North, B.fc>c., F.G.S., 
Assistant Keeper, Geological Department, National Mu-* 
seum of Wales. 

The peiiproct in fossil cchinoids belonging to tho Exocycloida 
usually appears as an open hole in the posterior interainbu- 
lacrum, the plates which covered it duiing life bung lost 
as a result of the decomposition of the membrane which held 
them together. This is not to be wondtred at when the largo 
size (in many genera) and the exposed position of the peri- 
proct arc considered. Occasionally, however, the periproct 
19 seen to be coveied by a mosaic of plates surrounding tho 
very small anal apeituie; but this is so rare an occuirence 
that little or nothing is known concerning the peiiproctal 
system pf many genera. It thciefore seems dcsnable that 
any such occuirence should be lecoided, especially as the 
few instances that ate known suggest that the system is of 
taxonomic value. 

The following is an account of the plates as seen in a 
Specimen of Discoidea ciflindiica (Lamaiek) fiom the Upper * 
yhalk of Swaffham, Norfolk, and now in the Geological 
Department of the National Museum of Wales (reg, no. 
15.156. G. 8). 

The specimen in question has a small, almost hemispherical 
test, the shape and proportions of which are indicated by the 
plan and piofile (text-tig., B& A). The peiipioct, which 
occupies a position on the adoral surface rather nearer to the 
ambitus than to the mouth-opening, is ova) in shape, rounded 

35 * 
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adorally, and acuminated adapically. It is 4 mm. long and 
2*75 mm. wide. 

The anal aperture, which is rather less than 0*5 mm. in 
diameter, is situated on the adoral half of the long axis 
of the periproct, and since the whole system is adapically 
situated, the anus is just midway between the ambitus and 
the oral opening. It is raised slightly above the plane of the 





A, B, 0, D. Dtscoidm eylindrica (Lamarck), Upper Chalk, Swaffham, 
Noifollc. In Cool. Dept., National Museum of Wales, 
Reg. no. 15. 150. G. 8. 

A. Profile ( p % periproctal system), nat. size. 

B. Plan of adoral surface (w, mouth-openiug), nat. size. 

O, Periproctal plates, X 12. 

D. Ditto, side view (a, anal aperture), X 12, 


E. Periproctal plates of JJiscoidea minima , Agassiz, enlarged (after 
Wright). 

adoral surface of the test, and is surrounded by the peri- 
pioctal plates, which slope from it in all directions, giving 
the whole system the appearance of a low boss (text»fig., A p 
& D). 

The periproctal plates are nineteen in number, arranged 
in two cycles of nine plates each, with one odd pentagonal 
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plate adjacent to the anus. The plates of the outer ling are 
larger than those of the inner ring, the largest being the 
unpaired lozengoshaprd plate at the adapical end of the 
system* The unpaired plate of the inner cycle, which 
resembles in shape, but is smaller Ilian, the nnpaiied plate 
of the outer cycle, is situated adorally. None of the plates 
bear primary tubercles, but miliary gianules occur on most 
of them ; probably all were originally so granulated, the 
granules, which are necessarily very small, having been 
obliterated during the cleaning of the specimen. 

The periproctal system of the specimen under consideration 
diffeis in certain impoitant respects from that of DUeoidea 
minima , Agassiz, which was described and figured by 
Coiteau *, and copied by Wiiglit f ; it also does not conform 
to the generalized account for the genus Discoidea given by 
Mi. Hawkins J ; this is, however, accounted for by the fact 
that, at the tunc of writing, that author had not had the 
opportunity of examining the peiiproctals of />. cylindrica . 
From 1). minima the specimen dc^cubed diffeis in having 
a larger number of peiipioctal plates, none of which bear 
tubeicles, and in the absence of any conspicuously large 
plate corresponding with the adoral plate of 1). minima . In 
the latter the outer cycle has eight and the inner cycle only 
two plates, nearly halt the total aiea of the peiipioet being 
occupied by one plate, Fuither, tho anus is situated ad- 
apically, instead of adoi&Uy as in D. cylindrica . 

No specimen of D . cylindrical the elevated hemispherico- 
cylindncal type, in which the peripioclals aie preserved, has 
come under the notice of the wiiter, but, taking the specimen 
here described as representative ot the huge DUcoidew , and 
1), minima as representative of the series of small species, 
including 1). subuculua (Klein), the nntuie of tho periproctal 
mosaic seems to be a furthei item of evidence favouiing the 
separation of the two sciies. 

Other genera in which the peiiproctal plates bear some 
resemblance to those of JJiscoidea arc Ccenkolectypus and 
JEchinoneus , both of which, however, havemoie plates and do 
not possess the bilateral symmetiy cliaiaeteiistic of lHscoxdea , 

* Coiteau, Pal. Eranyaiae, tom. \ii. (18G6) pi. 1012. 

t T, Wright, “Cretaceous Echinodermata,” Mon. Pal. Soc. >ol. i, 
(1878) p. 2X9, pi. xlvii, tig. 4 /<. 

X H. L, Hawkins, I’ruc. Zoul Soc. 1912, p. 467. 
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LXI .—Three new Species of the Dipterous Genus Olbio- 
gnster, O.-S., in the British Museum Collection. By 
F. W. Edwauub, B.A., F.E.S. 

(Published by permission of the Trustees of the British Museum.) 

The genus Olbiogaatir was founded by Oaten-Sacken in 1880 
(Biologia Ctntiali-Americana, Dipteia, vol. i. p. 20) for an 
insect belonging to the family Rhypludaj, of which he had 
seen specimens from Costa liica and Porto Rico; at the 
same time he lefencd to the new genus Bellardi’s Bhyphun 
tccniatus, desciibed fiorn Mexico. Townsend (Ann, & Mag. 
Nat. Hist. ser. 6, xx. p. 21, 1897) recorded another specimen 
of 0. iceniatus fiom Mexico ; Williston in 1901 (Biologia 
Contr.-Amer., Dipt. vol. i. Suppl. p.229, and pi, iv. fig, 6) 
described and figurod another Mexican specimen; and, finally, 
Endeilcin in 1910 (Stett. ent. Zeif. vol. Ixxi. p. 65) desci ibed 
anothei species fiom South Biazil. 

It will thus bo seen that the veiy few known specimens of 
this inteiesting genus woie all obtained in the Neotropical 
region. The Butibh Museum contains examples of two 
additional species liom Wtst Afiica and Ceylon, and, as these 
specimens so greatly txtend our knowledge of the geo- 
giaphical lange oi the genus, it seems woitli while to describe 
them. At the same time it may be desirable to give a name 
to the specimen figured by Williston and to call attention to 
some inaccuiaciea in his depiction ol the wing-venation. , 

A 

l. OlUogaster sackeni, sp. n. (Williston MS.) 

Tliis nanio is pioposed for the above-mentioned, specimen 
figuud by Williston, who lefiained from naming it himself 
as he was unable to compute it with the description ol 
0. tuniatus, Bellmdi. Accoiding to this latter description 
tlieie is a veiy inmked difleience in the coloration of the legs' 
in the two specimens, and, while it is indeed possible (hat 
they lepiesent meicly vuiieties of one species, it wiy, in yiew 
\of this difference, bo convenient to. refer to Williston’s 
Specimen under a separate name. The distinction is as 
follows■ * 

, O. tee status , Bell. Legs black, the apex (parte antics t) of 
the fiont femora, the front tibiae, the base of the middle Slid 
hind tibise, and the apex of the hind femora yellow. 

0. sackeni, sp. n. Legs yellow, the base-of the fcnxg 
anterior femora, the whole or the hind femora, the extreihs 



the Dipterous Gems Olbiogaster, 0.~S. 503 

tip of the hind tibia® and the distal joints of all the taisi 
blackish. 

In Williston’s figure the veinR 2 ^ 3 (second longitudinal) 
is represented as teiminating in R* (Hist longitudinal) just 
before the tip of the latter, while Otten-Sackon describes both 
these veins as terminating in the same point in the costa, and 
f presumably on this account he named his species 0> coqnatus . 
An examination of the types of the two species in the Biitish 
Museum, however, shows that both these statements are 
incorrect ; in reality, R s+8 terminates in the costa distinctly 
beyond the tip of Kj, as figured by Philippi in the neaily 
allied (and possibly identical) genus Lobogaster . WillMon 
also incorrectly represents the upper two ot the thiee veins 
arising from the discal cell as spiinging fiotn the same point, 
while he omits the M-Cu cros^vein, which is leally quite 
♦distinct, npd shows Cu 2 as being slightly aiched upwards 
instead of downwards. All these points combine to give 
quite a wrong idea of the venation, which is really voiy 
little different from that of Lohogabter . Neither Oston- 
Sacken nor Williston mentions the fact that the costal vein, 
instead of teiminating as in Rhyphus at the tip of R 4+5 
(tliiid longitudinal), extends about halfway from that point 

to the tip of Mi. 

■¥ 


2. Olbiogaster afrtcanu*, sp. n. 

Stead: Vertex and occiput shining black, with some 
not very conspicuous black hail ; front sinning black above, 
dull grey towaids the antennae; clypeusshining daik brown, 
lighter towards the eye-margins, with some daik hair. 
Ocelli close together in a neaily equilateral triangle. 
.Antennas in both sexes nearly twice as long as the head and 
thorax combined, black, the two basal joints reddish yellow; 

J joints of flagellum about twice as long as broad. Palpi 
yellowish, the tip of the last joint daik. Thorax: Pro-* 
thoracic lobes yellow ; mesothoracic scutum shining black, 
except for a narrow yellowish side margin extending from 
the humeral callus to the base of the wing, spaisely clothed 
With rather long whitish-yellow hair; scutellum and post-* 
notum blackish. Pleura shining daik brown, with a large 
ahimmeiing grey patch. Abdomen black, somewhat shining, 
with narrow yellow apical margins to segments 1-5, which 
are nanowest in the middle; pubescence black, except on 
these yellow bands, where it is white. Segments 6 and 7 
are somewhat expanded and, like the genitalia, aic entirely 
Jriack* Legs : Coxae black* the fiont pair more or less 
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yellow ; femora yellow ; tibiae dark brown, with some 
slender short black bristles on the under side*, spurs yellow ; 
tarsi blackish. Wings practically hyaline, the stigma dark 
brown; venation as in 0 . sackeni. IJalteres with yellowish 
stem and dark knob. 

? . Resembles the male, except that the meaothoracic 
scutum is brown in the middle; the yellow apical margins n 
to the abdominal segments are obsolete, although the white 
pubescence is conspicuous; the abdomen is narrowed towards 
the tip instead of having segments 6 and 7 expanded. 

Length (without antennas) 7-8 mm. 

ASHANTI: 2 (including type), 2 $ from Obuasi, 7. vi., 
24. vi., 5. vii., and 1. x. 1907, caught on leaf and on window 
(Dr, W. M, Graham ). S. NlOEKlA : 1 Oshogbo, 

23. viii. 1910, in house (l)r. T, ft\ G. Mayer), 


3. Olbiogaster orientals , 8p. n. 

? . Head mainly yellow ; a Jurge shining blackish-brown 
tiiangular spot on the vertex, with its apex extending down 
the fiont almost to the base of the antenna?, and at the level 
of the ocelli connected with the eyes by a small projection 
on each side. Clvpeus mainly occupied by a round black 
spot, the margin remaining yellow. Antenna) with the two 
basal joints yellow, the next tlnce black (remainder missing) ; 
first flagellar joiut a little oyer twice, second and third three 
times as long as broad, with a veiy short black pubescence. 
Palpi and labella yellow. Thorax : Prothoiaoic lobes shining 
black, except on upper edge, which is yellow. Scutum 
mainly shining black ; margin and a pair of humeral spots 
yellow; no long pubescence (possibly denuded); lignter 
biown areas in the middle and on the anterior part of the 
post-alar calli. Scutellum yellow. Postnotum black, with 
some long pale hairs. Pleuim shining black, upper margin 
yellow, a whitish spot above the middle cox®. Abdomen : 
segments 1-5 blackish, with large yellow, basal, lateral spots 
which, except on the first segment, are triangular ; sixth 
segment black, except that the posterior margin is narrowly 
white ; seventh segment and ovipositor yellow. Pubescence* 
long and pale on the first segment, short on the remainder 
and of the same colour as the underlying integument. Legs i 
Front and middle cox® yellow ; hind cox® (which are dis¬ 
tinctly the shoitest) blackish. All the femora and the feopt 
tibi® yellow; the hind femora darkened at the tip* middle 
and hind tibieo dark brown, lighter towards the base; tarsi 
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blackish brown. Winys nearly hyaline ; the apical third 
and the posterior margin slightly but distinctly mfuscated; 
stigma blackish; a brownish mark across the R-M cross¬ 
vein, and another at the tip of the discal coll. Venation as 
in 0 . sackeni , except that Cu 2 is almost straight. 

Length (without antenna?) 10 mm. 

Ceylon : Pundaluoya, July 1897 (E. E. Green) ; a single 
female. * 


LXII.— The yame of the Species described by Gray as 
Galidictis vittatus. By K. I. POCOCK, F.Li.S. 

In my recent revision * of the species formerly referred to 
the genus Galidictis , 1 pointed out that the form described by 
Gray as G. vittata (P. Z. IS. 1848, p. 22) may be placed in a 
distinct genus, for which the name Alungotictis was proposed. 
At the same tibie 1 adopted for that animal the name vittata, 
or, rather, vittatus^ given to it by Giay. Seiior A. Cabrera, 
of the Museo do Ciencias Naturales, Madrid, has, however, 
kindly written to infonu me that that name is inadmissible, 
bocause in 1844 Schinz (Syst. Veiz. Siiug. i. p. 3G0) 
employed it for the specie s described and figuicd by I. Geoffroy 
as Galidictis striata (Mag. de Zool. 2nd ser. i. 1839, pp. 32-33, 
pl.xviii.). Although, according to modern views, Schinz had 
no right to make this alteration, his action, nevertheless, invali¬ 
dated the use of vittata for a second species assigned to 
Galidictis ; and this conclusion is, of course, not in any way 
affected by the subsequent removal of vittatus, Gray, to the 
genus Mungotictis . 

I propose, therefore, to rename the species in question 
Mungotictis lineatus.' 

Seiior Cabrera fuithcr points out to me, and quite rightly, 
that if, as I suggested, my Galidictis ornatus should prove by 
chance to be identical with the one to which I. Geoffroy gavp 
the inadmissible name striata } then Schinz’s name vittata 
must bp adopted for that species. But the present state of 
our knowledge of G . vittata , Schinz (= striata , Geoffr.), 
makes such an identification impossible ; and unless 
Geoffroy's specimen is still preserved in the Paris Museum, 
and shows the published differences between G . vittatus and 


♦ Ann. Sc Mag. Nat. Hist. (8) xvi. pp. 113-124 (Aug. 1915). 
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(r. ornatus to be due to errors on the part of the desciiber 
and artist^ the two founs must be regarded as distinct on the 
available evidence as to the constancy of the distinguishing 
chaiacteis relied upon. 

Since the synonymies of tho three species above discussed 
are somewhat complicated, it may simplify matters to restate 
them briefly:— 

% 

1. Mungotictis lineatus, nom. nov. 

Gahdictis vittatus t Gray, P. Z. S. 1848. p 22 ♦ 

Mungotictis vittatus , Pocock, Ann. & Mag. JS T at Ilist. (8) xvi. p. 121, 
pi. \h. fig 3(1916). 

Nec GalidtUn vittatus, Schinz, Syat. Verz. Saug. i p, 300 (1844). 

2. Galidicth vittatus, Schinz, Syst. Veiz. Sfiug. i. p. 360 

(1844). 

Galidictts striata f Is. Geoffioy, Mag. do Zool, 2nd ser. i. pp. 32-33, 
pi. xviii, (1839j. 

Nec Fit ena stnatay Desra, 1820 ( = GahdtcUs fasetatus , Gmol., 1788). 

Described by Geoffioy as having fivo wide black bands 
and two smallei ones on the bodjf, thus suggesting the 
piescnce of a biood median spinal stiipo. The figuie shows 
a median dorsal stiipe and foui on the side, one of them 
shoit. 

3. Galidictis ornatus , Pocock, Ann. & Mag. Nat. Hist. (8) 

xvi, p. 118, pi. vii. fig. 2 (1915,). 

With four black stiipes on each side and no modian dorsal 
stripe. 


LXI1I.— On the Afncan Shrews belonging to the Genus 
Crocidura.—VI. By Guy Dollman. 

[Continued from p. 380 ] 

Group 17 (htldegardea), 

Sue small Colour above reddish or dark brown, Skulls rather fist. 



(94) Crocidura maanjee , Hell. 


Crocidura maatya, Heller, Smith. Misc. Coll. vol. Ivi. no. 16, p, 4« 
(1910). * 

Allied to hildegardea , but distinguished by its d&tkgf 
colour, narrower skull, and rather heavier teeth. 

General proportions much as in htldegardea. 
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belonging to the Genus Orocidura. 

Colour of dorsal surface sfeal-brown, merging gradually 
on the sides into the greyer underparts, lu the Museum 
Collection there is a specimen from Toro which may be 
accepted as representing this species ; the new unbleached 
fur is dark seal-brown as described by Ileller—patches of the 
old worn coat, still retained by this individual, are much 
redder in tint, about as in “ Front's brown." Backs of hands 
and feet dark brownish. Tail dark sepia-brown* a tfrifle 
paler below ; caudal bristle-hairs numerous. 

Skull rather narrower than that of hildegardea y the Toro 
specimen with rather a higher brain-case than m the Fort 
Ilall^ species, in shape more as in jacksonu Teeth rather 
heavier, second upper unicuspid a tnfle smaller than third. 

Dimensions of the type (as given by Heller) :— 

Head and body 82 ram.; tail 52; hind foot 12-5 
(measured dry). 

Skull: greatest breadth 3’7 ; length of tooth-row 8*5. 

Skull-diracnsions of Toro specimen: condylo-incisive 
length 18*7 ; greatest breadth 8; least iuterorbital breadth 4; 
length of palate 7*6 ; postpalatal length 8*5 ; greatest 
maxillary breadth 6 ; length of upper tooth-row 8*1. 

Hab . Kabula Muliro. 

Type . Adult male. U.S. Nat. Mus. no. 164639. 

(95) Crocidura hildegardea , Thos. 

Crocidui'a hildegardea , Thomas, Ann. & Mag. Nat. Hist. (7) vol. xiv. 
p. 240 (1904). 

Sixe rather smaller than in jacksoni, about as in gracilipes , 
skull with flat brain-case and the second and third upper 
unicuepids about equal in size. 

Hina foot small, about 12*5 mm. in length. 

" Colour above dull cinnamon-brown very finely speckled 
with buff, general effect as in %s mummy-brown" mixed with 
“Pronto brown," very different from the dull brown and 
silver-grey mottling of jacksoni , and considerably brighter 
than in gracilipes, Flanks rather greyer than back, the 
brown tint, in the new pelage, merging rather abruptly into 
the lighter grey of the belly; in the more worn pelage, 
where the ventral surface is rather browner, the differentia¬ 
tion between the two areas is less distinct. Belly greyish. 
Lateral glands f small, as in gracilipes . Backs of hands and 
feet dirty white or brownish. Tail slender and cylindrical, 
very finely haired, considerably more naked in appearance 
fnart in jacksoni , more as in gracilipes, upper surface brown, 
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rather paler below ; bristle-hairs grey or light brown, very 
inconspicuous. 

Skull rather smaller than in jacksoni , with smaller and 
much flatter brain-case; muzzle and maxillary region con¬ 
siderably narrower. Teeth smaller, second and third upper 
uuicuspids about equal in size, heart-shaped in section, the 
third slightly overlapping the internal posterior angle of 
the second. Compared with gracilipes the skull is smaller 
and flatter, with smaller teeth. 

Dimensions of the type (measured from dry skin) :— 

Head and body 78 mm. (stretched) ; tail 50 ; hind foot 
12*5. 

Skull of type and $ from Elgon : condylo-incisivc length 
196, 19*4; greatest breadth 9, 8*7 ; least interorbital 
breadth 4*3, 4*3; length of palate 8*3, 7*8 ; postpalatal 
length 9, 9; greatest maxillary breadth 5*9,6; median 
depth of brain-case 1*0, 4’8 ; length of upper tooth-row 
8 - 2 , 8 . 

Dimensions of two topotypes (preserved in spirit) and 
two specimens from Alt. Elgon (measured in the flesh) :— 


rf •Fort llall . 

Head and body, 
mm. 

02 

Tail. 

nmi. 

47 

Hind foot, 
mm. 

m 

?. .. „ 

.... 01 

17 

12-4 

cf. Alt. Elgon . 

. 70 

— 

12 

? ♦ y> » 

.... 07 

4o 

12 


Hah . Fort Hall, Kenia District, British East Africa. 

Type. Adult female. B.M. no. 3. 3. 2.7. 

The small series of skins iu the collection shows that 
there is a certain amount of colour-change due to bleaching, 
the new pelage being rather darker and browner than the 
old w ? orn fur. 

Externally this shrew is distinguished from jacksoni by 
its brighter, more cinnamon-coloured coat, slender, almost 
hairless tail, and its lighter undcrpaits. From gracilipes it 
may be distinguished by its rather smaller and flatter skull 
aud smaller teeth. 


(96) Crocidura hildegardca procera, Hell. 

Orocidura hifdegarJece procera, Heller, Smith. Misc. Coll. vol. lx. 
no. 12, p. 10 (LU12). 

Size of body much as in hibdcgardeoi , with lighter grey- 
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underparts more distinctly marked off from the brownish 
tint of the dorsal surface. 

Heller describes the coloration as follows:—“ Dorsal 
colour broccoli-brown, the colour uniform to lower sides, 
where it is fairly well defined against the light grey under¬ 
parts ; hair everywhere plumbeous at base ; feet white ; ears 
drab ; tail indistinctly bioolor, broccoli-brown above, drab- 
grey below.” In the Museum Collection is a specimen 
from Baringo which undoubtedly represents this race. The 
colour of this individual is rather brighter than in true 
kxldegardem , the dorsal surface being rather more cinnamon, 
near “ snuff-brown ” speckled with “ neutral grey.” The 
cold light grey belly is considerably more sharply differen¬ 
tiated from the brown dorsal surface than in the Fort Hall 
form. Backs of hands and feet dirty white. Tail rather 
paler below than in hildegurdem , but not nearly as light as in 
the Uganda race. 

Skull a trifle larger, with rather larger teeth, but of the 
same flattened type; in the Baringo specimen the brain- 
case is rather broader than in hildegardecp. 

Dimensions of the type (as given by Heller) :— 

Head and body 72 mm. ; tail 51; hind foot 12. 

Skull s condylo-incisive length 20 ; greatest breadth 9; 
length of upper tooth-row 8 8. 

Skull-dimensions of a female frrtni Baringo:— 

Condylo-incisive length 20*5 mm. ; greatest breadth 9*5 ; 
least interorbital breadth 4 - 2 ; length of palate 8'J.; post- 
palatal length 9’8; greatest maxillary breadth 6-5 ; median 
depth of brain-case 4 8; length of upper tooth-row 8*4. 

Hab. Mt. Lololokui, Northern Guaso Nyiro District, 
British East Afiica. Altitude 6000 feet. 

Type . Adult female. U.S. Nat. Mus. no. 181820. 

The rather lighter coloration, more distinctly difleientiated 
ventral and dorsal surfaces, and rather larger teeth separate 
this race from hildegarde<e. The lighter colour, less bicolorcd 
tail, and rather larger skull separate it from the Uganda 
race described below. 


(97) Crocidura hildegardeee rubecula, subsp. n. 

Very like true hildegardca, but with lighter underparts 
and more hairy and more distinctly bicolor tail. 

General colour of dorsal surface of new pelage dark 
brown (between “ mummy-brown ” and “ sepia ”); in the 
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bleached condition the coat is dull cinnamon-brown. Ventral' 
surface distinctly lighter, more silvery. Hands and feet as 
in the Port Hall form. Tail more thickly haired and very 
much lighter below, ventral surface pure white. 

Skull and teeth as in hildegardece. 

Dimensions of the type (measured in the flesh) - 

Head and body 73 mm .; tail 45; hind foot 14*5 ; ear 9. 

Skull: condylo-incisive length 19*1; greatest breadth 8*6; 
least interorbital breadth 4*3 ; length of palate 7*6 $ 
greatest maxillary breadth 6; median depth of brain-case 4*9; 
length of upper tooth-row 8 8. 

Hab, Kigczi, S.W. Uganda. Altitude 6000 feet. 

Type . Adult male. B.M. no. 11.12.3.54. Original 
number 2035. Collected on April 25th, 1911, by Mr. Robiu 
Kemp. 

The only other specimen of this form obtained by Mr. Kemp 
is immature, being rather greyer in colour, but possessing a 
very similarly coloured tail, the hairs on the ventral surface 
being pure white. Prom procera this Uganda race may be 
distinguished by its rather darker coloration, smaller skull 
and teeth, and the white underside of the tail. The lighter 
and more silvery underparts and pure white hairs on the 
ventral surface of the tail separate this form from true 
hildegardece. 


(98) Crocidura hildegardece altce , Hell. 

Crocidura hildegarde<e (lift ?, Heller, Smith. Misc. Coll. vol. lx. no. 12, 
p. 9(1912). 

Related to hildegardece, but darker in colour and with 
longer tail. 

Size of hind foot a trifle larger. 

Colour of upper surface vandyke-brown, the brown tint 
merging imperceptibly on the flanks into the slightly lighter 
drab-coloured underparts. Backs of hands and feet drab. 
Tail long, uniform dark brown, only slightly lighter on 
underside basally. 

Skull about equal in size to that of Hildegardece , teeth 
slightly larger. 

Dimensions of the type (as given by Heller) :— 

Head and body 74 mm.; tail 62 ; nind foot 18*5. 

Skull; condylo-incisive length 19*8; greatest breadth 9*2 
•length of upper tooth-row 8*7. 
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Hab. Mt. Gargnes, Britisb. East Africa. Altitude 
6000 feet. 

Type . Adult male. U.S. Nat. Mus. no. 181819. 

The longer tail and much darker dorsal and ventral surface 
readily separate this race from the allied forms. 

- (99) Crociijura planiceps, Ilell. 

Crocidura tdaniceps, Hellor, Smith, Mi sc, Coll. vol. l?i, no. 15, p. 5 
(1910) 

Darker than hildegardeoe, with smaller and flatter skull. 

Size of body much as in hildegardea. Fur short, hairs on 
back about 2*5 mm. in length. Colour “ above uniform 
seal-brown, this colour earned well down on the sides, where 
it merges gradually into the lighter smoky grey of the 
underparts. Tail seal-brown like the upper parts. Feet 
somewhat lighter biowu than the back. Lateral glands 
distinctly marked by an oblong patch of whitish hair.” 
The hairs of the back arc stated to be “ uniform in colour 
to the roots,” and on the under surface showing a narrow 
basal band of plumbeous.” 

Skull with very flat bram-easc, depressed anteriorly. 

Dimensions of the type (^as given by HellerJ :— 

Head and body 71 mm. ; tail 53; hind foot 12*3. 

Skull: condylo-ineisive length 18 3 ; greatest breadth 8 ; 
length of upper tooth-row 8. 

Hab . Rhino Camp, Lado Enclave. 

Type . Adult male. U.S. Nat. Mus. no. 161611. 

. The darker colour and smaller skull, with depressed brain- 
case, distinguish this species from hildegardca and its allies. 


£ (100) Crocidura somalica, Thos. 

Cf/ocidura eomalica, Thomas, Ann. & Mag Nat, Ilist. (0) vol. xvi. p.52 
(1895). 

Bather smaller than hildegardem, with shorter tail. 

Size of body small, hind foot rather shorter than in htlde- 
gardea. Fur of medium length, hairs of back 4^5 mm. long. 

Colour of back (from spmt-spccimens) slate-grey washed 
with brown, passing gradually on the flanks into the dull 
greyish white of the ventral surface. Backs of hands and 
feet white. Tail shorter than in hildegardeas and rather 
thicker At its base, brown above, white below ; bristle- hair s 
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numerous, evenly distributed throughout nearly the whole 
length of the tail. 

Skull about equal in length to that of the Fort Hall 
species, bram-case equally flat but narrower. Teeth similar, 
second and third upper unicuspids almost equal in size. 
Dimensions of the type (in spirit):— k 
Head and body 53 mm. ; tail 40; hind foot 11 *2. 

Skull: condylo-incisivc length 1$*4 ; greatest breadth 8*6; 
least interorbital 'breadth 4; length of palate 7*8 ; post¬ 
palatal length 8*5; greatest maxillary breadth 5*8; median 
depth of bram-case 4*2 ; length of upper tooth-row 8*5. 

Hah. Webi Shebcli, Somaliland. 

Type . Adult female. B.M. no. 93. 6 . 30.7. 

In addition to the type, there is in the Collection a male 
specimen, collected near the type-locality, which agrees very 
closely in general body- and skull-dimensions. 

(101) Crucidura crossed Thos. 

Crocidum crossed Thotuos, Ann. & Mag Xat. Ilmt (0) \ol. xvi. p. 53 
(IhOfi) 

A member of the htldeyardea group. 

About equal in size to somahea , but with longer tail. 
Fur rather short, hairs of back 3-4 mm. in length. 

Colour (from spirit-specimen) slaty grey tinged with 
brown, paler and greyer below. Lateral glands whitish. 
Backs of hands and feet dirty brownish buff; digits rather 

1 >aler, almost white. Tad long and failly stout, finely 
laired, brownish grey above, dirty white below ; bristle-hairs 
numerous, evenly distributed throughout nearly the whole 
length. 

Skull about equal in length to that of somalica , brain-ease 
equally flat but narrower. Teeth a trifle smaller, upjter 
unicuspids narrower. 

Dimensions of the type (in spirit) :— 

Head and body CO mm.; tail 51 ; hind foot 12; ear 7*5. 
Skull: condylo-incisive length 19*3; greatest breadth 8*2; 
least intcrorbital breadth 3*7; length of palate 8*1 ; post¬ 
palatal length 8*9 ; greatest maxillary breadth 5*6 ; median 
depth of brain-case 4*3 ; length of upper tooth-row 8'3, 

Hub. Asaba, 150 miles up the Niger. 

Type . Adult male. B.M. no. 95. 5. 3. 4. 
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Group 18 (allex and alpma), 

very small. Colour above dark sepm or brownish red, below 
greyish buff. Fur normal in length. Second and third upper 
mucuspids about equal in size. 

(102) Crocidura allex, Osg. 

Croctfiara alter, Osgood, Field Mus. Nat. Hist. Publication 143 (Zool. 
Ser.), vol. x. no. 3, p 20 (1010). 

Almost equal m sissc to A. cuninghamei, with shorter skull! 
higher brain-ease, and slightly smaller teeth. 

Fur much longer than in bicolor and its allies, more as in 
the hildegardea group. Colour of dorsal surface dull brown 
(near “ sepia **), very much as in j.amala', flanks rather 
more strongly tinged with buff, tike brown tint passing 
fairly abruptly injo the greyish buff of the ventral surface. 
Barks of hands and feet greyish or greyish buff. Tail 
slender and finely haired, almost naked m general appear¬ 
ance; dark brown above, rather lighter below. Caudal 
bristle-hairs normal. 

Skull a trifle shorter than in cuninghamei , with a higher 
brain-case, more as in bottegi , but larger and with larger 
teeth; second and third upper unicuspids about equal in 
size, but overlapping. 

Dimensions of the typo (as given by Osgood) :— 

Head and body 64 mm.; tail 45 ; hind foot*12. 

Skull: condylo-incisive length 17*1 ; greatest breadth 7*7; 
nostpalatal length 7’9; greatest maxillary breadth 5*2; 
length of upper tooth-row 7*15. 

Hab* Naivasha, British East Afiica. 

Type . Adult male. Field Mus. Nat. Hist. no. 16820. 

In the Museum Collection there is a single specimen from 
near LakcOlbollos^at, collected and presented by A. Blayney 
Percival, Esq, which agrees fairly closely with Osgood's 
description ; the flesh-dimensions of this individual are 
given as :—Head and body 55 mm. ; tail 38 ; hind foot 11 ; 
ear 7. 

From its near neighbour, bicolor cuninghamei , this 
Naivasha species is distinguished externally by its much 
longer Tur and browner colour; the skulls are very distinct, 
that of alUx being very much higher and with a more 
rounded brain-case. The following species, alpma , from 

A Pint & Mag* N. Tliet . Ser. 8. Vol* xvi. 36 
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Mt. Kenia, is considerably brighter in colour and possesses, 
a slightly flatter skull, with the second upper unicuspid 
smaller in size. 


(103) Crocidura alpina i Hell. 

Crocidura alpina , Heller, Smith. Misc. Coll, rol, lvi. no. 9, p. 6 

(1910). 

Closely allied to a/lex, from Naivasha, but with flatter 
skull and the second upper unicuspid rather smaller. * 

General dimensions much as in allex . 

Colour of upper parts, in the new unbleached pelage, 
yellowish brown, near u Prout’s brown,” gradually changing 
on the flanks to the huffy grey of the ventral surface. In 
the old bleached coat the colour is very much more orange. 
Underparts grey washed with pinkish buff. Backs of hands 
and feet pale brownish. Tail covered with very short fine 
hairs, dark brownish above, paler below, but not sharply 
bicoloured ; bristle-hairs not very numerous or conspicuous. 

Skull shorter and flatter than in allex, hut not as flat as 
in the bicolor group ; second upper unicuspid relatively 
smaller. 

Dimensions of the type (as given by Heller) :— 

Head and body 65 mm. ; tail 39; hind foot ll. 

Skull: condylo-incisive length 16*2; greatest breadth 7 # 5; 
depth of skull at bullae 4*6 ; length of upper tootli-row 7. 

In the Museum Collection there is a specimen from Solai, 
Kenya (8000 feet), which undoubtedly represents this species; 
the flesh dimensions arc given as:—Head and body 63 mm.; 
tail 41; hind foot 11 ; ear 8. 

Hab. West slope of Mt. Konya, British East Africa. 
Altitude 10,000 feet. 

Type . Adult female. U.S. Nat. Mus, no. 168089. 

The brighter colouring, rather smaller and flatter skull, 
and smaller size of the second upper unicuspid distinguish 
this Kenya shrew from the Naivasha allex . The members 
of the bicolor group are at once distinguished from alpina by 
their shorter fur, flatter skulls, and much greyer colour. 


[To be continued.] 
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PROCEEDINGS OF LEARNED SOCIETIES* 

GEO LOGICAL SOCIETY* 

* June 23rd, 1915*—Dr. A. Smith Woodward, F.R.S., President, 

in the Chair. 

The following communications were road :— 

1. ‘On a New Eurypterid from the Belgian Coal Measure#.’ 
By Prof. Xavier Staimer. 

In thie paper the Author records the discovery of a specimen of a 
new JCurypterus in the cores of a trial-boring for coal in Belgium. 
He describes the fossil, which is in a very satisfactory state of pre¬ 
servation. To allow of comparisons, a short description of the eleven 
Carboniferous species known up to the present is appended. Tho 
nearest form to the Belgian fossil seems to be a Pennsylvanian 
Fhiryptm'us, which nevertheless is not identical with the former. 
The Author then discusses the geological range and the evolution 
in time of the twelve Carboniferous Euryptorids. The paper ends 
with a short literature of the subject. 

2. ‘On‘a Fossiliferous Limestone from the North Sea.’ By 
Richard Bullen Newton, F.U.S. 

The material on which this paper is based was trawled from the 
floor of the North Sea, some 100 miles N.E. j N. of Buchan Ness, 
and was forwarded to the British Museum (Natural History) by 
Mr. R. D. Tlxnmson, of Aberdeen. Tt presents no appearance of 
glaciation, so that its occurrence in situ seems to he highly probable. 
There is no record of a similai limestone from either England or 
Scotland. It is of highly siliceous character and full ot marine 
shells, of which the Peleeypoda are the more prominent; there are, 
also, occasional fragments of wood in contact with the limestone 
which, from a preliminary examination, appear to show coniferous 
characters. Some 23 species of mollusea have Imjou determined, all 
of winch exhibit a southern facies, including 10 gaxtro]M>d.s and 
13 pelecypods: the latter embrace a new Dosinifonu shell belonging 
to the genu§ Sinodia, the relationships of which are entirely confined 
to the Indian Ocean regions of Southern Asia. Eighteen of tho 
Species, or about 80 per cent., trace their origin from the Vindobonian 
stage of the Miocene; ten, or about 40 per cent., may be regarded 
as extinct; whereas twelve, or 50 per cent., still exist in recent 
seas. The majority of the species are fairly evenly distributed in 
both tho Coralline and the Red Crag formations of East Anglia, 
although, on account of so large a number being extinct, and bearing 
in mind their southern facias, it is thought tha$ the rock must be of 
older ago than Red Crag. Additional support is given to this view, 
because such shells as Arcoperna sericea , Tallin a bene den /, and 
j Vanopaa menardi are not known of later ago in this country than 
the Coralline Crag. The occurrence also of the extiuct gastropods 
8 treptochetue sex cos l <U us and Ficus [Pynila J simplex, which are 
particularly characteristic of the Upper Miocene or Mexxinian 
deposits oi Northern Germany, constitutes further evidence in 
( favour of a greater antiquity,for this limestone than that of the 
lted Crags it is, therefore, considered to be of Coralline Crag age. 
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petooniscuid, 421. 

Deilemera, new species of, 177* 

Demanga, new species of, 494. 

Demopiatus, characters ot the new 
genus, 269* 

Deomys, new species of, 150. 

Diala, new species of, 107. » 

Diatomineura, new species of, 34. 

Dschogaftter, new species of, 451. 

IKp^era, pew, 16,203, 259, 602, 

Discoidea cylindiica, on the peri- 
proctal plates of, 499. 

Distant. W, E., on some Australian 
Cieeaidfe, 60; rhynchot&l notes, 
838,489. ’ 

DoUnuui, Q. t on the African shrews 
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66, 124, 357, 506. 

Donax, new species of, 170. > 

Dnllin, new species ot, 164. 

Ectiopis, now variety of, 196. 

Edwards, F. W., on three new species 
ot Olbiogaster, 602. 

Elpoua, cbaiacters of tbe new 
genus, 204. 

El) mums, new species of, 171. 

Entomostrara of tbe Albert Nyansa, 
on the, 80, 

Epimys, new subspecies of, 149. 

Epitoia, new species of, 190. 

Erebus, new species ot, 179. 

Erephopsis, new species of, 26. 

Ericia, new species of, 180. 

Erinaceus, new subspecies of, 152. 

Eublemma, new specios ot, 252. 

Eupleres, note on the genus, 318. 

Euselasia, new species of, 412. 

Eux) lopbilus, characters ot the now 
geuu'i, 216 . 

Emts, new species of, 174. 

Fishes, new, 108; ousomo lb otozoa 
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and species of mammals from the 
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404. 

Fossa, note on the genus, 316. 

huuisciuius, new subspecies ot, 146. 

Imlidin, on the external cbaiacters 
ot, 361; U. elegans, note ou, 123. 

Gttlidictis, on the external characters 
ot, 861, on tbe species of the 
genus, 113. 

- vittatus, on tho name of the 

species described by Gray as, 505. 

Gaigara, new speaos ot, 489. 

Gastiopacha, new species ot, 199. 

Geeaitinus luricola, on new parasite 
trom, 414. 

Gelocuu, new species of, 406. 

Geological Society, proceedings of 
the, 515. 

Oilchiist, Dr, J. D. F., on Cephalo- 
discus gilcbiisti, 233. 

Gramiuomys, characters of the new 
genus, 150. 

llmmogregarina cotti, notes on, 388, 

Ilalictus, new species of, 4, 98, 488. 

Harmer, Dr. S. F, on tepbalodiscus 
gilchnsti, 243. 

Harpiola, characters of tbe new 
genus, 809. 

Hasting, new species of, 198. 
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Hemidromodes, now species of, 892.< 

Ilemigalago, new subspecies of, 466. 

Ilepiigalus derbyanus, on the ex* 
ternai characters of, 158. 

Hemiinftbtodou crepusculi, note on 
the dentition of, 409. 

HeterogrAphis, new species of, 399. 

Heterorchw, characters of the new 
genus, 95. 

Hewitsonifl, new variety of, 190. 

Ilibrildes, new species of, 198. 

Ilippoglossoides, on the Pacific 
specie s of, 299. 

Ilomoptera, new, 60, 322, 489. 

Ilybaudoides, characters of the new 
genus, 327, 

II) la, new species of, 402. 

llymcnoptera, new, 1, 96, 286, 413, 
446, 482; notes and synon) my of, 
in the collection of the Ihitisli 
Museum* 831. 

Ilypocalft, new sperms of, JH. 

Ilypochrosis, new species of, J95. 

llypolimnas, new species of, 173. 

Idotoa hcctica, rcmniks on, 102. 

Jamides, new species of, 175. 

Kathep\ris, new species of, 295. 

Lebed odes, new species of, 199. 

Lepidoptera, new, 170, 186, 247, 
392,411. 

Lewis, G., on new species of Ilis- 
teridro, 54. 

Linsang, on the external characters 
of the genus, 341. 

Liptona, new species of, 189. 

Liptenara, chaiacters of the new 
genus, 186. 

Littorina, now species of, 167, 

Lotoiium, new species of, 165. 

Lucifer, new species of, 228. 

Lygosowa, new species of, 64. 

Machilidoe, notes on tbo'British, 10. 

Maooiua, new species of, 169. 

M animals, new, 66, 61, 66, 116,124, 
146, 310, 313, 367, 404, 447, 405, 
509. 

Mangosia, new species of, 291. 

Maatomya, characters of the new sub¬ 
genus, 477. 

Meade-Waldo, G., notes and syno¬ 
nymy of hymenoptera in the col¬ 
lection of the British Museum, 
331. 

Mega chile, new species of, 488. 

Melampsalta, new species of, 60. 

Melunitis, new species of, 172. 

Moli^sodes, new species of, 482. 


Mesotrichia, new variety of, 6, 
Metaaia, new species of, 402. 
Micropentila, new species of, 189. 
Mihonia, new species of, 191. 
Mimochroa, new species of, 183* 
Minolia, new species of. 167, 
Modiola, new spocies of, 84. 
Mollusca, new, 84, 1,64; on some 
enigmatical names among the, 

Monhy8tera, new species of, 414. 
Morley, G., notes and synonymy of 
hymenoptera in the collection of 
the British Museum, 331. 
Mungoiicti*, characters of the new 
genus, 120. 

-linoatns, definition of the new 

specific name, 605. 

Mylomj a, new specie* of, 148. 
Myoinya, characters of the new sub- 
genus, 477. 

M)Opteius, new species of, 469, 

M\noblephara, new species of, 197. 
M)iteta, new species of, 182. 
Narosana, characters of the new 
genus, 200. 

Nstica, new species of, 106. 
Nematodes, new, 414. 

Nephopteiyx, new species of, 395. 
Neritiue, note on the generic name, 
328. 

Neuroptera, new, 105. 

Newton, It. B., on a fossiliferous 
limestone from the North Sea, 
615. 

Nomineia, new species of, 296. 
Nomioides, new species of, 487. 
North, F. J., on the periproctal 
phi tea of Discoidea cvlindrica, 
499. 

Nyctocleptes, new species of, 58. 
Odonestis, new species of, 178. 
Oidemaskelis, characters of the new 
genm, 201. 

Oluiogastor, new species of, 602. 
Olivella, now sjiecioe of, 105. 

()smia, new species ofj 483. 
Oxyrhachis, new species of, 822. 
Pachypasa, now species of, 199. 
Panose, note on the generic name, 

Parabrachyodus, characters of the 
new genus, 404. 

Paracolletes, now species of, 108* 
Paradroinalia, new variety of, 1^6, 
Parasphecodea, new species or, 90, 
Pecten, now species ot, 108* 
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Pentadactylus, new species of, 160, 

Pentila, new species of, 187. 

Pepsis, new species of, 413. 

Peridela, new apecios of, 104. 

Fettobius, new apecios of, 11. 

Petromachilia, characters of.tho new 
genus, 12. 

Phoxichiiua, note on the generic 
name, 330. 

Pionea, new species of, 401. 

Pleooptera, new species of, 182. 

Pococlc, R. I., on some of the ex¬ 
ternal characters of the palm- 
civet and its allies, 153; on some 
of the external characters of the 
genus Linaang, with notes upon 
the genera Puiana and Kupleies 
341; on some evteinal characters 
of Galidia, Galidictis, and allied 
genera, 351; on the species of 
Galidictis, 113; on the name of 
the species described by Giay as 
Galidictis vittatua, 505. 

Foi&na, note on the genu*, 345. 

Pomusia, new species of, 104. 

Potamogale, new subspecies of, 470. 

Praomys, characters of the new sub- 
genus, 477. 

Preston, II, R, on a new ModioU 
from Ceylon and a new Tellina 
from New Caledonia, 84. 

Pristarthria, new species of, 390. 

Proraitor, chaiacters of the new 
genus, 405. 

Promopa, new species of, 62, 

Prosopis, now species of, 1, 185. 

Protozoa from fishes, on some, 381. 

Pseudocalvoza, characters of the now 
genus, $98. 

Paeudopangcmia, characters of the 
new genus, 273. 

Pseudotabanu«s characters of the 
new genus, 271. 

Ftochophyle, now species of, 103. 

Ptycbopoua, new species of, 303. 

Pycnogonology, on some enigmatical 
names in, 328 

Pyrgauphema, new species of, 325. 

PyrrnogyTa, uew ppecies of, 411. 

Raia batis, on some pauuutra of, 388 

Rapala, new variety of, 176. 

RetH?. Miss A. J , notes on the 
British Machilidte, 10. 

Reputes, new, 64. 

Rbadinichthys, note on the para- 
sphenoid of a species of, 421. 

Rhipidomys, new species of, 312. 


Rhopsea, now species of, 320, 

Rhyzomys, new species of, 60, 313. 

liicardo, Miss G. f notes on the Ta- 
banidt® of the Australian region, 
16, 259. 

Ilissoa, note on the generic name, 
329. 

Robson, G. C., on the extension of 
the range of the Ameiican slipper- 
limpet on the East Coast of Eng¬ 
land, 496. 

Rothschild, Lord, on lepidoptera 
fiom the Iloggtr Mountains, 247, 
302. 

Schmidt, P , on a new flat-fish from 
the Black Sea, l()H • on the Pacific 
Rpecies of llippoglosaoides, 290 

Scmhoma, characteis of the new 
geuus, 201. 

Scomber scomber, on the parasites 
of, 385. 

Scot,ecus, now species of, 447. 

Scutisorex, new species of, 470. 

Semiothesa, uew species of, 101. 

Sericia, new species of, 198. 

Sharpe, Miss E. M, on three new 
neotropical butterflies, 111. 

Silvius, new species of, 261. 

Sowerby, G. 11, on new species of 
moll usca, 164. 

Sphecius, now species of, 286. 

Sphecodes, new species of, 489. 

Stmnior, Prof. X, on a new Eury- 
pterid from the Belgian coal- 
measures, 515. 

Standingeria, new species of, 397. 

St ebbing, Rev. T. U. li, on some 
enigmatical names in concbology 
and pycnogonology, 328. . 

St)bolepis, new species of, 199, 

SuaMtus, new species of, 176. 

Kwinhoe, Col C., on new species of 
Tudo-Malayan lepidoptera, 170. 

S\lwsorex, new subspecies of, 151. 

Sypiia, new species or, 180. 

Tnoanidm of the Australian legion, 
n >tea on the, 16, 259, 

Tabatius, on the New Zealand species 
of, 17; new species of, 284, 

Tateia, new species of, 147. 

Talenllus, new species of, 117. 

Tellina, new species of, 84. 

Teientius, new species of, 492. 

Terc triosoma, uew species of, 64. 

Thomas, O., on the Asiatic bamboo- 
rats, 56,813; on bats of the genus 
Promops, 01; on new African 
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rodents and insectirores, 146; on 
a special genus for Murina ffrisea, 
809; on a new genus of pnyllo- 
etome bats and a new Rhipiaoinys, 
810; on a new bat from Northern 
Nigeria, 447; on mammals from 
the Upper Congo, 485. 

Thysanura, new, lO^ 

Tiberianus, characters of the ne\y„ 
genus, 493. 

Tirumala, new species of, 171. 

Trematoda, new, 85. 

Triohodina, on a species of, from 
Cottus scorpius, 8»9. 

Trigona, new species of, 2. 

Turner, K. E., notes on fossorial 


hymenoptera, 286, 434 3 * nptoaaW 
synonymy of hymeaoptera in the 
collection of the British Museum 
332 1 on a neW species of Pepsin 
413. . ':. 

Ulofcriclyt, new species of, 400. 

UmfUianus, characters * of the netv 
genus, 496. * 

Volsella, new species of, 108. 

Xenaclopus, characters of the nan 
genus, 318. 

Xinitiates, new species of, 323. 

Xylocopa, new species of, 8. 

Xylophilus, new speoies of, 219, 

Zelotomys, new species of, 480. 

Zachokkeella, new speoies of, 40. 
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